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iMKlUNDGliOBUM VARtABiiE 
REGION JND^M^ 

< This Mjplication cliaims^^^^^ 

filed jJbveihbter 1^3^ 

10 T^e present irivenfibn^ i. 

antibodies,11im lj;md^brt^ U - ^ 

detcrmining:rcgiori(CDR)tliS^^^ ; 

member of the binding pair^ v^ch biiidihg member of the 

binding pair. The inveniioh also rela^ 
15 diseases and disorders associated .withvthe^^,e^^ of the binding pain 

particularly, cancer or infectious^cUsc^ 

The present invention also relates to phanhaceulic&i compositions kits 
containing the modified antibodies of thei 

20 2, BACKGRC)TJNb QF t^kfe IN:VnENTION 

lA. ANtmODIES AND THE IM SYSTEM 
Antibodies are proteins that: belong to the immimoglobuli superfamily. The 
immunoglobulin superfemily includes T ceU receptors, B cell receptors, cell-surface 
adhesion molecules such as the cd-receptbi^ GD4yjGl38i CD 19, and the invariant domains of 
25 the MHC molecules. In their soluble form, antibodies are glycoproteins produced by mature 
B cells which are also called plasma cells; Antibodies are secreted mto the blood and other 
extracellular fluids to circulate throughout the body in all animals and humans in response to 
foreign antigens. 

Antibodies have two principal fimctions. The first is to recognize or bind to foreign 
30 antigens. The second is to mobilize other elements of the immune system to destroy the 
foreign entity. The receptors on the surfaces of immune effector cells are designed for 
recognition of antigens and cell surface markers on other cells. This recognition process 
imparts information as to whether the markers are self or non-self, and is an important 
element involved in modulating the immune system response to the presence of antigens. 

35 
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othbrs are recbgnized asisel^^^ 

response tamed ' 
5 moiecuiar Wei|Kt, siitHas pr6te^^^ . 
nonimmuhpgfemc mo^^^ 
response wheri.couple^^^^^ 

10 T^ie basic complete uriit o^ 

In the early r970SvWu imd Kabat a^^^ 

of antib<kiies and demonstiatedthat the stnict^ airmeraibersi©f 
the immunoglobulin superfamily, consists of 

framework regions of semi-rigid beta-sheet, with three relatively short hypervarikble 

15 sequence regions known as complementarity determining fegibr^XGDRsj; interspersed 
amongthem (^ti and Kabat, 1970, / Exp. Med 112(2):2ir^4 Wu arid 1971. 
Proc. Nad. Acad: Sa: t/S^ 68(7):1 50 1 - 1 506). This prediction was confinnied by 
crystaiiographic studies of antibody structure (Pojjaket al;, I97|ij^ /^ 
70(12):3305-3310; Diesenhofer et al., 1976, HoppeSeylers zJpliysidl GhemiG 

20 West) 357(1 0):435-445: Diesenhofer et al., 1976, Hoppe SeylersZ Physiol C/jem (Germany, 
West).252(i0):1421-1434). 

Figure 1 represents the overall structure of an antibody molecule. Antibodies are 
made up of two shorter light chains linked via disulfide bonds to two longer heavy chains, 
which are themselves connected by disulfide bonds. As indicated in Figure 2, both the 

25 heavy and light antibody protein chains are composed of multiple doniains, each about 1 10 
amino acid residues in leiigth. Each light and heavy chain of ah ahtibody has a variable 
region at its amino teiminus (Vl and V„ respectively); it is the variable region of the 
antibody that confers the antigenrbinding specificity. A heavy chain variable domain and a 
light chain variable domain together form a single antigen-binding site, thus, the basic 

30 immunoglobulin unh has two antigen-binding sites. 

Diversity in the variable regions of both the light and heavy chains is restricted to the 
three "hypervariable" regions or CDRs. There are a total of six CDRs in each antibody 
molecule (Figure 2), each of which CDR contains froin about five to about ten amino acids, 
or up to about 20 amino acids when the CDR is endogenously recbmbined, as is common in 

35 some antibody classes. The three CDRs of the variable region of each light and each heavy 
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*l^ii^forrii;lbops which arechisteredStogetl^ four rcmaimiig^^^^ 

6f the^siBle relatively conserved 

among;a^^ chan^ng the 

5 #e;\Bridble regioiiis smbidiitii^ : ; 

mcMthigHiyic^ 

heav)^ chaiiij coristant region isiGoi^ named CHI , GH2, 

GH3v.iGHX. The constant region (idm^^ yarious antibody effector 

ftirictiorts, such as complem^^ 

10 lyiriphocyres, gi^ulpcytes,iTi6ri^^ to 
undergo prpUferatidn and ceUjs^jmast cell$:2urt^ effector cells. Other^ef&ctor 

flmctions are-differentiaticm, act^^^^ lysis system, opsdriizatipn, 

attraction of macrophages. Antibodies oMffSrept isoty pes haye^^^ constant domains 
and therefore have differed effector functions. Tlie<^ are IgG arid IgM^ 

15 All animal species express seyerd dif^^^ Five human 

antibody classes (IgG, IgA, IgM, IgD and IgB)^^^ classes, various subclasses, 

are recognized on the basis of structural differerices, such as the number of immunoglobulin 
units in a single antibody molecule, the disulfide bridge structure of the individual units, and 
differences in chain length and sequence. IgG antibodies are, thus far, the most generally 

20 useful of these classes for diagnostic and therapeutic pharmaceutical uses, although 
antibodies from other classes may find utility in certain uses. 

7^ ANTTRninY FNGlNEERING 
The development of monoclonal antibody technology; first disclosed by Kohler and 
25 Milstein (1975, Nature 256:495-497), has allowed the generation of unlimited quantities of 
antiixidies of precise and reproducible specificity. The Kohler and Milstein procedure 
involves the fusion of spleen cells obtained from an immunized animah with an immortal 
myeloma cell line to produce hybridomas. Clones which produce an antibody having the 
requisite specificity are then selected ifrom these hybridomas. The hybridomas produce 
30 monoclonal antibodies which are uniform in their properties and specificity . 

To date, identification and production of suitable antibodies useful in diagnostic and 
therapeutic applications has depended on chance. The generation of antibody-producing 
hybridomas involves immuiiization of a mouse with an antigen, or, alternatively, the antigen 
is added to spleen cell preparations in vitro. The population of spleen cells and, therefore, of 

35 
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potetttiii 

usesihav^Wsn developed a$m \ 
5 tiientidn^ldbdye; jOne appro^ 
wifidh^ll>e>ii*^ss'^h^t^^ 

Proc. Natl v4ai^ :^, Pr^c:Niit^ :IJSAM3576. 
Using pHagfc library te^ 

iO inherent genetii^idiveKity^^^^^ 

repertoirelirom which they wer6 derived. In yet another S^roa^^^ gienes 
vvhich are randomly mutagati^^^ l^rodudtiion of large, 

librariesas described in Pack (1597, High X^uality Antibody Libri^ of the , 

Eighth International Conference of Antibody Ehginieenn^g)| >^ both approaches are 

15 successful in generating great diversity, they^e geiterallj^jhttle r^^^ 

identifying: useful a^^ traditional inununization methods 

because ttfcy rely on random genera of CDR sequencesV Moreover, antibodies generated 
through immunization of mice are of limited use in human therapeutics. Since mouse 
monoclonal antibodies are foreign and thus immunogfnic to humans, they induce a human 

20 antimpuse antibody (HAMA) response (Shawler etal.^ I9p^ J,, ImniunoL 115:1530; 
. Chatenaud etal., I986i Jv /www/io/. i^^^ 

2.4. PHARMACEUTICALS BASED UPON MANIPULATION OF 
INTERMOL ^j'^TFT AR TNTKRAG TIONS 

25 The efficacy of a pharmaceutical is oftenderived froih liie:ability.of the 

pharmaceutical to enhance; antagonize or mimic the bindmg of one nioiecule to another, for 
example, a ligand to its receptor, or a pathogen to a cellular recfcptor, thereby achieving 
certain physiological arid pharniacological activity useful for disease prevention or 
amelioration. Until recently, pharmaceuticals were limited to serendipitoiisly discovered 

30 synthetic or natural products, and were small molecule effectors that mimicked the binding 
of naturally occurring ligands. Even when information is available concerning the structure 
of ligands or their binding sites, currently available methods have not readily led to the 
development of effective pharmaceuticals. Methods such as the use of niolecular modeling 
to design smaU molecule analogs based on crystal structure data for ligand-receptor binding 

35 pairs, or the screening for binding to a receptor using peptide combinatorial libraries or 
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rtaturd produ^le^^ Additionally, these 

hatuKdiprodii<^ 

specificity ibr;rec«ptorri^ effects due to . ^ ... 

^ ^isiiffic^ntlc^^ 

natural iiirterktibns;^^^ 

members of a particulair biiidih^^ niimic the J>ekviiDi:;<)f 

natuirally ibecurring liigands^" ^ ; • 

10 Citation of references hereinabove shall not be construed as an adinission that such 

references are 0rior art to the prK^ht^^i^^ 

^ S^T]U |VfA1ty OF THE INVENTION 
Tlie present invention is based up^n the observation of the present inventors that the 
15: binding site contained Avithinone^inemberf^f pair for another member of the 

binding pair can be tramplanted! into at least one pDR of an immunoglobulin molecule to 
confer specifidty on the iinnmnogldbu% member of the bindin&pair: 

The present inventiohsis aimed^la^^ 

particularly amibodieSi^yiiK^ap^^ 
20 unpredictable immunization aij|l^ employed to isolate specific 

antibodies/ In particuiar; synt^|tia 

member of a binding pak are ehgineered^uch that the variable region of the modified 
antibody has.one otmore CDRs that contain the binding sequence for that member of the 

; bindiiig pair, which binding sequence is derived from the other member of the binding pair. 

25 This method, thus, dramatically simplifies the process of identifying suitable antibodies and 
makes available antibodies for many antigens that are inaccessible due to immune tolerance 

or cryptic expression. 

• Accordingly; the present invention provides modified immunoglobulin molecules, 
particularly antibodies, that iminunospefcificaJly. bind a first member of a binding pair, which 
30 binding pair consists ofthe fiist member and a seiwnd member, wWch^^^^ 

variable domain which has at least one (^DR containing an amino acid sequence of the 
binding site for the fiist member of the binding pair, which binding site is derived from the 
second member of the binding pair. In a preferred aspect of the invention, the amino acid 
sequence of the binding site is not found naturally within the CDR. 



■ 0«-.am6lfecuiedh 

iiii^MMa$i<^S0iifc]^S^ caiM^rja^iig^^iii^^ antigen 
c^^mMmc$M ji^^ include a . 

1^ Hiding pair Mndingvpaar.;fer;^xj^ oCthe 

binding pair is a bradykinih receptor: 

the invention further provides rnethbds df.trea 

mpdifiedj immuhoglobulins of the invention. iFor example,; modified antibodies having one 

or more GDRs containing the binding site for a cancer^^ 
15 agent or; a cellular receptor for an infectious dise^e agent c^^^^^ used in the treatment or 

preVentidh of acancer oran irifcctious disease;i^^ 

particular cancer antigen or antigen of the infectipus disease, agent or the cellular receptor for 
the.infectioUs disease agent. 

The inverttion fiuther provides methbds for screeftihg or detection or diagnosis using 
20 the modified immunoglobulins of the invention, For example, modified antibodies having 
.. one or more CDRs containing the binding .site twa cahi^t* antigen or a^ of an 

iitfettibus disease agent can be used in tiie screeningj ^ifetectionfiand diagnosis of a cancer or 
. an iiifectious disease.associated with the expression of the particular cancer antigen or 
antigen of the infectious disease agent. 
25 the invention also provides therapeutic and diagnostic kits and pharmaceutical 

compdsitiibns containing the modified immimoglobulins of the invention. 

TFhe invention turther provides methods of producing a synthetic modified 
immunoglobulin of the invention. 

Section 6, describes the synthesis of syntiietic modified antibodies in which 
30 one of thie CDRs contains an amino acid sequence fixjra bradykinin encompassing die 
binding sequence for the bradykinin receptor. The example demonstrates tiiat tiiis synthetic 
modified antibody immunospecifically binds the bradykinin receptor, and competes with 
bradykinin for binding to the bradykinin receptor. The activity of the synthetic modified 
antibody is antagonized by an antagonist of bradykinin activity. 

35 
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Figure,'l% A;sch^matic d^ 
of an inuhuriogiobiaiiii 

^ amiik).teiiriiii^.regi^ : 
citrtioxyl ferinii^?:r^i5bi^^ ! 

Figure2;,Asch6triat^ 
FR2, FR3 and FR4) iaiiid thiree>complemeritarit^^^^ (6pR|v attd 

CDR3) in th^^^kbte ip^gibii0|i^ % ; 

to tespectively); The cbnsUint region db^^ 

domain and CH „ CH, and dH j for -the ti^y bniaiiis of the heavy chain cbhstahfertgion. 
Fab indicates the portion 6f the anfibody^f^ which includes the variable region 
domains of both light and heavy chains and the Gi. and CH , domains. Ec indicates the 
coristant region fragment containing the GHt and GH3 domains. 

15 Figures 3A-C. (A), The structure of thie express 

contains a human kappa light chain cohstjmt region seq- 

expression vector pGammal that contains a sequence encoding a human IgQl vCijitistartt^ 
region (CHI , GH2, GH3) hea\|y chaM and hinge region sequences. (G) The structure of the, 
expression vector pNEPuDGY which co^^^^^ encoding the kappa constant 

2C domain of the light chain and the constarit d^^ region of the heavy chain. For 

v;.. all.three vectors see Bebbingtonet al., 1991, 

Figures 4A-H. The amino acid and niicleotide sequences for the heav> and light 
. . .....chain variable domains-that have a CDR containing bradykinin sequences and corresponding 

hcav>- and light chain variable domiam concensus sequences of tne .synthetic antibodies. All 

25 of these sequences also contain a leader sequence. (A) The amino acid sequehce and 
corresponding nucleotide sequence for the consensus light chain variable region GoriVL l. 
(B) The amino acid and corresponding nucleotide sequence tor the light chain variable 

- region BKGDRl in which CDRl contains a bradykinin sequence. (C) The amino acid and 

- corresponding nucleotide sequences for the light chain variable region BKGDR2 in wliich 
30 CDR2 contains a bradykinin sequence. (D) The amino acid and corresponding nucleotide 

sequences for the light chain variable region BKCDR3 in which GDR3 contains a 
bradykinin sequence. (E) The amino acid and corresponding nucleotide sequences iFor tlie 
consensus heavy chain variable region ConVHl . (F) The amino acid and corresponding 
nucleotide sequences forthe heavy chain variable region BKCDR4 in which CDR4 contains 
35 a bradykinin sequence. (G) The amino acid and corresponding nucleotide sequences of the 
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(Hf Tliejainihi^^^^^ sequence of t^ he^Vyx^^ 

Figures 6i\a^^^^^^ 
assemble thecbnsensuslig^^^ 
10 variable regidris, by ^ A^^^ 

oiigbhutledtides used to assemble the cb^ 

the braciykihin Containing heavy chain variable regions, aislndiciated in Figure 5.; 

Figures 7A-C. (A) Stimulation of PGEi, synthesis by bradykinin in SV-^^^ 
indicated in ng/^yell of PGEj for each treattnent. In the legend below the figure a "-" 

1 5 indicates that cells were incubated in the absence of the factor wh|le indicates tfiar the 
ceils were incubated in the presence of the factor, i.e., either 1 nM bradykinin (upper row) or 
i nM HOE 140, a bradykinin antagonist (lower row). (B) Stimulation of PGE2 synthesis by 
eertaiiiisynthetic modified antibodies haying GDRs containing bradykinin sequences is 
depicted ds pg/well PGE,, as a fimction of t^^^^ 

20 (lines vyHth solid squares), BKCDR4 (lines with solid trianKies), and BKCDR5 (lines with 

, solid diamonds), the consensus hea\7 chain variable region (line with solid circles) and 
media alone (line with open circles); (G) The bar graph depicts PGE. stimulaUon (in PGE, 
in pg/well) in SV-T2 cells.incubated in the presencs or absence of bradykinin (indicated as 
•'+" or "-". respectively, in legend beloW graph) ann^ith an aritibody having the BKCDR3, 

25 BKCDR4, or BKCDR5 variable domain or an antibody having the heavy chain consensus 
variable domain (ConVH), as indicated above the bars of the graph. 

5. nFTAILED PB -sr-prPTT pN f>F THE INVENTION 
The present invention is directed to modified immunoglobulin molecules, 
30. partjculatly antibodies that immunospecifically bind (e.^., as determined by any method 
known in the art for determining the binding specificity of an antibody for its antigen, for 
example, as described in section 5.7, infra, and which immunospecific binding excludes 
non-specific binding, but not necessarily the cross-reactivity often observed with naturaUy 
occurring antibodies) a first member of a binding pair and have at jeast one complementarity 
35 determining region (CDR) that contains an amino acid sequence fix)m the second member of 
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the binding 'p^, A^ 

th^^Bimiihg^|>ai^ nucleic 
aciils, carboHydratM j ici^^ ea6h; diheiy although preferably the binding 

partner from which the !^^^ derived is^a profc^ In preferred 

5 eihbodimerifc/the^^ilJ^ tptShs^a In^ a molecule 

oh tiie surface of a tkncie^ dfeei&e mtigeii^ 

the surface of a^ iiiitee 

ligand (prefera^ which the ligand 

binds to the recejitor-guKiflKer^ 

10 The present inyerition;^ of treatment using the modified 

immunoglobulins bftiie inveStio^^^^ but not by way of liinitjation, a modified 

antibody having at least one GDRxohtainihg a^ sequence for a particular cancer 

antigen or antigen of an infectious disease agent or ia cellular receptor for an infectious 
disease agent can be used to trbat or prevent a eancenor an infectious disease characterized 

1 5 by the presence of that partieulsu^ar^ 
particular receptor. 

The present invention dsp provides for m^^ and screening using the 

modified immunoglobulins of the inverition^ for example, but not by way of limitation, a 
. modified antibody having at leiast one GDR containing a binding sequence for a particular 
20 cancer antigen or antigen of an infectious di.-ease agent can be used to detect a cancer or 
irifectious disease characterized by that particular antigen or by binding of the infectious 
disease agent to the particular receptor. 

• For clarity of disclosure, and not by way of limitation, the detailed description of the 
invention is divided into the suibsections which follow. 

25 

5.1. MODIFIED IMMUNOGLOBlJLiN MOLECULES 
The invention provides for modified immunoglobulin molecules, particularly 
antibodies, that immunospecificaily bind (e g, , hs detemiined by any method known in the 
art for determining the binding specificity of an antibody for its antigen, for example, as 
.30 described in section 5.7^ infra) to a first member of a binding pair where at least one of the 
GDRs of the antibody contains a binding site for the first member of the binding pair, which 
binding site is derived from an amino acid sequence of the other member of the binding pair. 
In a preferred aspect of the invention, the amino acid sequence of the binding site is not 
found naturally within the GDR. 

35 
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sdresid^ member of the>tJiM^ 

^ ; pmi$ lii 0f a syntKelic^a^^ 

5 ^Jia^^dfiddiy recogniies the dt^ If ihe^^iftino 

secjtifcncbfbrffi^ 

exainpl^; but not Umited to by 
assaying ppnions^^^^ - 
. m^ing mutations in the merriber and deteimiriihg^AV binding. 

•Tte binding pair can^be any two moleculeSy^mcludiri^ nucleic aSiids, 

caitphydratesv or lipids, that interact with each piher.;2^ binding 
' r partner from which the binding site is dc^^^^ 

embodiments, the modified immunoglbbtilih cohtains^a^^^ sequence for a cancer 
15 amigen, an infectious disease antigen, a^c^^^^ 

iigand that participates in a receptor^igand bind^^^^^ 
In specific embodiments,.the bindirig pair 
is either hombtypi^ is the interaction between two of the same proteins) or a 

heterbrypic interaction (/.e., is the interaction bet>A'een t>y(Vdifferent p 
20 In a specific embodiment, the first member is a member of Hgarid-receptor binding 

. r pairvpreferably, of a receptor-ligand binding p^r in which the ligaiid binds to the receptor 
and thereby elicits a physiological response, such as intracellular signaling. By way of 
. example, and not by way of limitation, the ligand or receptoi can be a homione, autocoid, 
jr^iTp^mh or ncurotransmitier, or receptor for a hormone, autocoii growth 

,.25. factor, cytokinej.or.neurotransmitter, or any receptor or ligand involved in signal 

transduction. (Foi reviews of signal transduction |»aih way s, see, e g , Campbell, 1 997, J 
jPc^^l31:S42-S44: Hamilton, 1997, J. Leukoc, e/o/:;i62: 145-155; Soede-Bobolc & Touw, 
m7,J: Mdi A^^£ 7^:470-477; Heldiii, 1995; M 80:21 3r223; kishimoto et al., 1994, Ceil 
. 76:253-262; MiyajimaetaL, I992,^www /?evJ/mmM/io//ifl:295-331; and Cant^ 
50 19^1, Ce// 64*-281-302.). In specific embodiments, one member of the binding pjur is ; 
ligand such as, but not limited to, cholecystokinin, galanin, IL-1, IL-2, IL-4, IL-5, IL-6, IL- 
M, a chemokine, leptin, a protease, neuropeptide Y, neurokiniti-l, neurokinin-2, neurokinin- 
3, bombesin, gastrin, corticotropin releasing hormone, endothelin, melatonin, somatostatin, 
vasoactive intestinal peptide, epidermal growth factor, tumor necrosis factor, dopamine, 
35 endothelin, or a receptor for any of these ligands. In other embodiments, one member of the 
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feinspiortefefa%i[tit2Uiia ery^Tp3p6ietin itice^ 

receptpr;;Ansuii^ receptor, 

receptor d^?otfi2rai^r^ a iijgand that binScis any of these receptors. In 

andithfererhbcidiinienti^p^^^ 

such but nodimite?!^ soaiuiii;^ channel v br?; potassium channeiL In 

certain embq&iiiehfe^^tHi^^^^^^ 

' IP. .immunospccificiliy?^^^^^^ 

for exampl6, but not by way of limitatioi^ are antagonists of endbiphin. enlcephalin Ct 
nociceptin. In other embodiments; the im^ provides s>'nthetit modified antibodies, that 
immuripspecifically :bind ;a:rece^^^^ are agonists of the receptinr, for example, but hot by 
way of lirtiitatipny. the endorphii?, enkephalin, or nociceptin receptors. In a preferred 

1 5 embodimeiit. the iiiodified^^^ 
/another pitf^^ediembbdiinen^^^^ 

of a binding sequence, and p^ not a multimer of the sequence ^J-g-Gly-Asp. 

In otlitr speciific embpdinients, the modified immunoglobulin has a CDR that 

ccmains a binHirig sit? for a^ Irr a preferred aspect, the rhodified 

20 in;munoglobulih does, not bind to a specific DNA sequence, particulaily dees not bind to a 
•<.'«-lrauseriptibn factor biniing site. 

, In preferred embodiments, the mbdinedimhiunoglcbuHn has at 1^^^ 

.^coutains ari amind afcid sequence, of a. binding site for.ii cancer.antigen or a nmor antigen 

• (e.g^.. as de-scribdl in detml to^^^ 5.3.1, /«,^a.iswore preterablv the antigen is human 
25 coloh carcinoma-associated antigen or epithelial mucin antigen. , In other. embodiments, at 

• least one CDR of the modified inraiunogiobulin contains an amino acid sequence for a 
binding site for a burhan milk fat globule receptor, m other embodiments, the modified 

v nmmunoglobulih has at least orie GDR that contains an amino acid sequence of a binding site 
. V for an antigen of a tamor 6f the breast, ovary, uterus, prostate, bladder, lung, skin, pancreas, 
30 colon, gastrointestinal trs^ B lyn^>bocytes, or T lymph 

In other preferred embodiments of the invention, at least one CDR of the modified 
antibody contains an amino acid sequence for.a binding site for an antigen of an infectious 
disease agent (e.g., as described in detail in section 5.3.2, infra.), or a binding site for a 
cellular receptor of an infectious disease agent, preferably where the binding site is not an 
35 amino acid sequence of a Plasmodium antigen, or is not the binding site Asn-Ala-Asn^Pro or 
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Glb^JCStt^^ the ihVania^ 

:theinv^rtKii:!theiin#fiedj^ ™y class 

. . addition the airtibody mariytbe 

10 another sp^ific embbdimerii the r^^ molecule is a T cell receptor. 

- ...ilie iimhu^^ iminimbglbbuliii 

• can be any available immunoglobulin nrolecuk^^ is preferably a monoclonal antibody or 
as a syntheuc antibody. Tlie ahtibody^^fe occurring or 

previously existing aiitibody or may bie lyntHssi:^^ known aritibpdy consensus 

15 sequences, isuch asthe coiisensuss^quiK?^ .chain variable repdnyin 

Figures 4A and B/dr any btherairtib (f^^., unrc?combined gendmic 

sequences) sequences (e.g., those antibody consensus and gemiline sequences described in 
Kabat et al. 1991 , Sequenceis dP'rotei^ 5* editioi^. NHj 

PubHcationNo. 91-3241 pp2l4ljnT^^^ ; 

20 : :• As noted iM&m, each ^tibodyimolixide six CDR sequences, three on the light 
: Cham imd three on the heavy chain, arid ;fi\^^^ 

;. dircctly. dcnved from the germline gendmic scqii^rice of the animal, withcui any 
: .recombmation) and one of the GDRs is a non-gerrolinc CDR (/.c, differs in sequence from 
ihe germline gcnomic,sequence of the animal and4.s-g«ierated by re.^oribinati of the 
^•25. germline-scquences)...Whether a GDR is a gennline or .non-germlinescquence can be 

determined by sequencing the CDR and then comparing the setiuenc«- with known germline 
, sequences, e.g.. as listed in Kabat et al. :(199 i. , Sequences of Proteins of Immunological 
■ -Interest; editioni-NrH FublicationNo. 91-37.42. pp 2147-2172). Significant variation 
. from the known germline sequences indicates that the CDR is a non-germline CDR. 
30 . Accordingly, in other embodiments df the invention, the CDR that contains the 
amino acid sequence of the biiidihg site is a gennlineCDR or, alternatively, is a non^ 
germline CDR. 

The binding site can be inserted into any of the CDRs of the antibody, and it is 
within the skill in the art to insert the binding site into different CDP.S of the antibody and 
35 then screen the resulting modified aritibodies for the ability to bind to the particular member 
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of aie ibindir^^ as disbussed itf which 
CPR<jp^^ of eitifet tlte^ , 

heavy oi^ii^ 

bihdingiitisL InSiiStfiar sp^ 
5 (fomamihStoitte^^ 
sceoii^ 

. Jlte binduig. site. In anotlier embodiment 6f the inyeriliof^ iridit than one GDR contadns the 

• ainind sfcid sequence of the^B^ site oi^inore th^^^^ differcnl 
binding site for the same molecule or cdntms a;dif!isre 

;i0.anolecule.7ln:particular, ei^ 

engineered to contain a binding site for the fii^t i^^^ In a jpreferred 

emhodimerit, one or more CDRs contain a binding site for the finjt member binding pair 
5nd one or niore other CDKs contain a binding site: for a irioiecule on the of an 

inunune cell, such as, but not liinited to, a T cell, B cell; cell, K ceil, TIL cell or 

•15 neutrpphilv Por,example,:a modified antibody^bayinjgf?^^ antigen or 

• an infccUous disease antigen a^ a binding «te; for a ^m^ immune 
cell caft be used to target the immune c 

infectious disease age^ 

In specific embodiments of the inyentioiu t^^^ is 
20 ; either inserted into the GDR without replacing any of^hc acid seq\icnce of the CDR 
itself or?4ilteniativcly,^the binding site amino-acid ^eguenceireplaces ^l or a portion of the 
.^•^mino-acid sequenceof the CDR.- In srxjcific embodinients/the binding site amino acid 
..sequence replaces. I,t2, 5, 8, 10,. 15, or20.amino acids of tlie CDR. sequence. 
...The amino acid sequence of the binding si tcipnis^c^^^^^ 
25 binding site necessary for the binding of the member Q^thc-WndingT can be 

v^detiMTriined empirically by any method known In tbe art): alternatively, the binding site can 
-be greater flian the.mimmai binding site necessary- for the binding of the member of the 
e*tading paih in particular embodiments; acid sequence is ai least 4 

..amino acids m length, or is at least 6, 8, J O, 15, or 20 amino acids in length. In other 
30 embodiments the binding site amino acid sequence is no tnorc tfian:lO,;15, 20, or 25 amino 
adds in length, or is 5-10, 5-15, 5-20, 10^15. 10-20 or tO-i5 sunino acids in length. 

In addition, the total length of the CDR (fee , the combined length of the binding site 
sequence and the rest of the CDR sequence?) should be of an apprppri number of amino 
acids to allow binding of the antibody to the antigen. CSDRs have been observed to. have a 

35 
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M3 . . 2.25 

(compilidfrdm.datAinKabatand Wu, 197L/lw/i/-/^^^ 

1^0:382-93) 

.While.many GDRH3 regions are Of 5r9 residue in lengUi, certain CDR H3 regions have 
15r-bwn observed thia are niuch to^ number of antiviral antibpditsjhaiye 

heavy. chain CPRH3rcgibM 

Accordingly, in specific enibodinients of the invention, the CDR coniairiingithe 
binding site is within theisize iange provided for thai particular (?DR in Table 1 , he., if it is 
the first GDROfthe light chain, L I , the CDR is 10 to 17 amino acid residues; if it is the 
'20 second CDR of the light chdin,L2. the CDRis? amino acid residues; if it is the thitd GDR 
of the light chain, L3i the .CDR i^ 7 to i:V ainiho acid residues; if it is the first CDR of the 
. • heavy chain, HI, the. CDR is 5 to 7 amino acid residues; if it is the second CDR of the heavy 
.«.%..chain, H2,.the.CDRi8.9 toAlamino acid residues;.and ifitis the third CDR of the heavy 
. .. .. chain,.H3, *e CDR is 2 to 25amino.acid residues:*in,'otlier .specific.enibodiments, the CDR 
25 containing the binding site is 5-10, 5-15, 5-20,41 .l5,H-20,«H-25, or 16t25 amino acids in 

. lengtfi. . In other embodiments, the CDR containing ths bindmg site is at least 5; 10, 15, or 

• : 20 amino acids or is no more than 10, 15. 20, 25, or 30 amino acids ia length. 

,.^;-niInspecific«nbodiments the modified immunoglobulin of the invention contmns a 
. . portion of a variable region, where either the heavy or the light chain contains less tliari 
3.0 : the:fiamework regions and three CDR^ for example i)ut aot limited to, where the variable 
region contains one or two CDRs, andpreferably, the intervening framewoik regions. 

. In a specific embodiment, the modified antibody immttoospecifically binds the 
bradykinin receptor (for example, but not limited to the modified antibody described in 
section 6, infra).: jn particular, tiie emboitoent pro\'ides a modified antibody in which at 

35 
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least on|£:iCDR:conM^KS tfts: aniiito ai^d^ 

5 c<mtSins:iifaui^^ 

. . , AiB-Glu-Sct; aiid (viX dfa^Gli^yr-Tyr-^^ 
10 „v*cvnlna.more>specific«nibo(aimenUt^^ 

the amino acid sequences (i)-(iii) above, Whereas iJie GDRs^^o^ tight chain-variable region 
. contain the amino acid sequences Civ>-(vi) above. 

. . . . In specific mbodiments, the invention providfe: a mo^ 

human colon carcinoma-associated antigen and comprise^^ region having at least 

15 one CDR containing one of the following ami 
: ..Ser-Val-Ser-Asn-Asp^VaJ-AJa;ile.Tyr-Tyr-AIa-Ser-Asn-Arg-l>T-t^h^^ 
Asp-Tyr-Ser-Scrr.Pro-l^u-Thf.:PheTThr-As 
Tyr-Thr-Gly<jlu-Pr9rThr-Tyr-Ala^ 
LysTyr-Phe-Asp-Tyr. 

■ 20 . .. i . • •; After constpjctiiig antibodies containing modifiediCDRs, the modified antibodies 
vicon bsfuiUier altered and screened to select an antibody?^ aflinit>- or sf-ecificiiy . 

/Antibodies having higher affinity or specificity for the tar^ be generated and 

.-selected by-anyjmethcid Jcnown in the art; ForNCxample; but not by way of limitiation, the 
.., nucleic acid encciding the>nthetic.modifi^«nUb6d>Tcan J* mutagenizeiCxiOier randomly, 
- 25 by chexriical or^site-Hlirected mutagenesij^ef>by makiiig partiQular mutati«uis at specific 
« positions in the nucleic acid encoding the modified antibiDdy, and then screening the 
v.': antibodies exposed firom the mutated nucleic acid niolecules for binding affinit)' for the 
\i;targetflntigen;«^Screerungcan-be'^9ccomplished.'by.testih^ expressed antibody molecules 
• : individualiy or by .screening a . library of the mutated . sequences, e.g. , by. phage display 
;30 1eclmiqiies.(see, &^.;U;S. Patei^ and 5,571,698, all by Ladner 

et d; PCHhiblication WO 92/01047 by McGaiferty ct al. or any otfiw phage di^lay 
tedmique known in the art). 

Accordingly, in a specific embodiment^ the modified antibody ha&a higher 
specificity or affinity for an antigen than a naturally occurring antibody that 

35 
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e}d^ consti^ ^ v ; v 

• •^stitutibrisi^^ 

• sequences^y^ th^ aminip^a^ r^;r ' - 

deletions or insertib^ 

^ lQ-n6t;piweht ih^ to tlie t^^ 

antigen/ Foi example, such airi^ 
. . equivalent amino acid residues. For example, One or more amino acid re^^ 
: , substituted by another amuio acid <>f a similar polarity which acts as a functional equiyalent, 

resulting in a silent alteration. Substitutes for an amino acid may be selected from other 
1^ members of the class to \y*iich . ^ 

(hydrophobic) amino adids inclM 

phenylalanine, tryptophian and^^r^^ 

serine, tiireomhe, cysteine^; ^iosine, asparagir^ and glutainine. The positively charged 
Xbastc) amino acids include argihine^ lysi^^ TTie negativel^^^^^ (acidic) 

. ?Q.. amino acids include aspsurtip acid ah^^ 
; . N*4'Additionallyi'-one or more anpno acid re^^^ 

r.' . by a nouclassical amino acid or chemical ;ani[ino acid analogs ca^ be introduced as a 
v.<.substitution ot.addition into .the iraraiunojglobulin sequence. J^fon-^classical arnino acids 
.f\ include but.aic not limifed to the D-isomersofthetJCommon ?u^^^^ ispbulyric 
" 25 acid, 4-aminobutyric acid, Abu, 2-aimno jbutyiic^ckl/.Y-Abu,^.-^ 

: acid- Aib, 2-amino isobutyric acid, 3-aniino:propionic acid, ornithine, noricucuic, norvaliae, 
:! 4 hydioxyproline, sdrcosine, citrulllne; cysteic acid, t-butylglycine, t^buty laianinc. 
'phenylglycine;<:ydohexyldanine,-p-alanine,fl^ ^^^^E^^ amino acids such 

..^ p-mediyl amino acids, Ga-methyl aminp. acids, Na-mcthyl amino acids,'.and amino acid 
* 30 analogs in general/* Furthermore, the anuno acid can 

In a paitioidar embodiment of the invention, tiie modified immunoglobulin has been 
farther modified to enhance; its ability to elicit an anti-idiotype rcsponscy for example, as 

described in co-pending United St^ Patent Application Serial Ho. , entitled 

"Modified Antibodies with Enhanced Ability to Elicit An Anti-Idiotype Rwpdnse" by 
35 Burch, filed November 13, 1998 (attorney docket no. 6750-015), v^ch is incorporated by 
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fiu^^ more yam fomi disulfiilb . 

^ : • ^tdoi^ cysteih^^^ yariafcte region of a 

: * accompUs^^ For example; but 

tttft1>y^W20^ is' wil kno^ih^ that form • 

ihtiabh^h^di^ul&^^ Ughiy cons^ivdl a^^^ species. 

■J :0:^Thusi the paaticipMe in disi^ identified by 
; seqwncecbmi^ 

fbnn a^diSuIfiiS example^the TOnsenstiis^s A and E,- 
. 6r;th0ife^dte d, 1991^ seiiuences Proteiris of Iihmunolpgtcal interest^ 5th 
. • ^ki.vt/^S. Department^^^ Maryland). 

1 5 v^T>:^^l^ablc:2 providc$ alistt>f thp^ residues 

for a nuniber^l:)^ / . • • 

(<ierw^ 1991, sequences 

20 ittS- ^Deparirnent of Health and Human Senaccs;;Btettiesd^ 



.Disulfide bond-forming 





.Variable domain 




cysteines 


Species 




Siiberoup 


: ':(positi6tts) 


Human 


. kappa light 




:23,88 


Human 


kappa light 


11 


23,88 


Human 
Humkn 


kappa light 
kappa light 


111 


23>88 
23.88 


Hunian 


lambda light 


I 


' 23,88 


. rHimian 


lambda light 


II . 


23,88 


2q: Human 
Human 


lamibda light 


iiii 


23,88 


lambda light 


TV 


23,88 


Human 


lambda light 


V 


23,88 


Human 


lambda light 


VI 


23,88 


Mouse 


kappa light 


I 


23,88 


Mouse 


kappa light 


11 


23.88 


Mouse 


kappa light 


III 


23,88 


35 Mouse 


kappa light 


IV 


23,88 
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" Disulfide 



Mouse : 


-•kl^jpi^li^ >/ 




23i88 


J Mouse 
Klouse ; 


:':^kiBtp|^ 






kappa;lig^^^ 






. Mouse 




v:?Misfc^ 




Mouse ^ : 


:^liMl^4igti^ -v^^h:y 






Chimpanzee 






Mm 


Rat 


kiappa ligh^^^^^ 






Rat 








10 Rabbit 


kaippa^li^^ 






Rabbit 


lambiiali^^^ 






Dog 


kappa/light 




2338 


Pig 


kappa lig^ 




23(88) 


Pig 


l^mbcfeliig^^ 




23,88 


Guinea pig 


* lanibida light 




23(88) 


Sheep 


lanibda Hgbt- 
lambda^lij^ 




23,88 


15 Chicken 




23,a8 


Turkey 


lambda light 




23(88) 


Ratfish 


lanihda light 




23(88) 


Shaik 


kiaippaliiglff^^^^^v 


" . ' 


23,88 


Hunian 






■ • 22;92 


Humain 


'heai7;;';*'^ 


n 


22v92 


Human 


heiaVy 


III 


22,S*2 


20 Mouse 


•'■heavy-' v' 


KA) 


.22,92 


. Mouse 


Heavy 


KB) 


22.9'2 


Mouse 




II (A) 


22,92 


Mouse 


;hea>o^^' ■ 


.U(B) 


22.92 


Mouse 


'Kfeavy;-^'''* 


11 (C) 


22j92 


Mouse 


heavy 


■III(A) 


22,92 


Mouse 


heavy 


ni(B) 


22:92 


25 Mouse 


heavy 


4..111(C) 


22,92 


Mouse 


heiavy 


HI (D> 


22,92 


Mouse 


heavy 


V(A) 


22,92 


Mouse 


heavy 


V (B) 


22,92 


Mouse 


. heavy 


: .. Miscellaneous 


.22,92 


Rat 


heav>' 




.22,92 


Rabbit 


heavy 




.22.92 


Guinea pig 


heavy 




22,92 


Cat 


heavy 




.22(^) 


Dog 


heavy 




22,92 


Pig 


heavy 




22(92) 


Mink 


heavy 




22(92) 


Sea lion 


heavy 




22 (92) 


Seal 
Chicken 


heavy 




22 (92) 


heavy 




22,92 
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Species 


"Variable dbitfMn ;^ ^ ^ 


Disulfide bond*formmg 

B: . .\Pv5lMOIlSj 


Duck 


heavy; ^^^^ .i- 




Goose 


heavy' 'I?' 'V'** • .i 




Pigeon 




V.,;-" • ■22:<92);/:..;:-:-;.l: 


Turkey 


heavy- 




Cadman 


heavy 




Xenopusirog 


heavy 






heavy ■' ' 


22,92 ■ 
22,92 


Goldfish 


heavy . 


1 Ratfish 


heavy 


22(92) 


Shark... 


heavy -V 


22i92 



.^Positioa numbers enclosed by Q indicate that^ to that position, 

but the-Tcsidue is inferred by comparison t6^^1&p\m^^ 

15 . -Notably, for all of'ihe antibody molecules listed in ""fable 2, the cysteme residues thai 
form xhc intrachain disulfide bonds are residues al positions 23 arid 88 of the light chain 
variable domain and residues at positions 22 and heavy chain variable domain. 

The position numbers refer to the residue corresponding to that residue in thexonsensus 
.sequences as defined in Kabat, (1991, Sequerices of Proteins of Inrununoldgic^^ Interest, 5th 
.^OjBdvlJS .Department of Health andiHiOT 
c%the4ieavy*and light-chain-yariable region sequences-depicted in Figures 4A and E, 

respectively (as determined by aligning.tlie paitibular antibody sequence with the- consensus 
. ..sequence.OT.the„heav7 .or light chain variable region. sequence depicted in Figures 4A and 
E). 

25 Accordingly, in one embodiment of the; hiventioh, the modifiedv'raicnunoglobulin 

• vmolecule if* further modified such that the residues at positions 23 and/or 88 of the light 
vchain are substituted with an amino acid residue that does not contain a suHhydryl group 
i^and/or^thetuxsidues at positions 22 8nd/'o^92^^^^^^^^ with an amino acid residue that 

does not contain a sulfliydryl group. 
30 . -' ►-v -rhe amino acidresidue that substitutes for the disulfide bond forming cysteine 
residue is any amino acid residue that does not contain a sulfliydryl group, e.g. , alanine, 
arginine, asparagine, aspartate (or aspartic acid), glutamine, glutamate (or glutamic acid), 
glycine, histidiiic, isoleucihe, leucine, lysine, phenylalanine, proline, serine, threonine, 
tryptophan, tyrosine or valine. In a preferred embodiment, the cysteine residue is replaced 

35 
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With a glycine, seiine^^^ 
vidth ah^aiiiiie 1^ 

nonclassiciil £fitninq.a^id o^^ lisiedsuprai that do^es; 

. . : ^ni :SI>eCif^ di^fide bbhd^f^^ in 

" ^ the he$v^c . 
^'^'chain and Jig^ thaiii one of the residues 

. . - that forms a-paiticular d^^^ both residues 

.1 Q lhat form a paiticuliu^^ 

In other specific eifnbi^^ active fragments 

of a modified immuiiogiobulmi^^^^^F fifagment can 

. .;inrami^specificaily^bind^^^^&^ 
•determine immunospecific binding (e.g., as described in Sectibn 5.7 infra): For example, 
rl5?such>fragroents include but are not l^ 

. * regions of both the hea v7 and domain 
of the hea\y chain, which fragments can be generated by pepsin digestion of the antibody, 
and the Fab fragments, generated by reducing the disulfide bonds of an F(ab')2 fragment 
figure i; Kihg et, 1992, Biochem.1 221:317); and Fv fragmehts, i.e. , fragnients that 
20 contain the variable legion domains of both the heavy and light chains (Rcichmann and 
^AWntcr^ia88, ^Afo/^/pi4Qa;825;.Kj^ ct al.rl995^toc/ie/n. J., 290:723}. 

. .. The invention aiso.indiidcs single chain antibodies (SCA) (U.S. Patent 4,946,778: 
; : Bird. mZiScience 242:423>426; Huston etal., 1988. Pwc. Natl Acad, Set USA^iSm- 
: . 5883; and Ward et ai., \9^% Nature 334:544-546}5rSii3glc«hain:an by 
• 25 linking the heavy and light chain fragraent&.of Ihe pAVfegion via.anamino.acid bridge, 
• '.^-resulting in a single cbain polypeptide. Additionally, the itivention also provides heavy 
:.f:.-chain and light chain dimers and diabodies. 

The .invention.:f\irtheriprovidesmodi&ed:anlibodics that are also chimeric or 
... humanized antibodies. A chimeric antibody is a molecule in which different portions of the 
; '30 • antibody molecule are derived from' different animal species/ such as4hoseJiaving a variable 
legion derived from a murine mAb and a constant region derived from a human 
immunogiobuiin constant region, e;g,, humanized antibodies. Techniques have been 
developed for the production of chimeric antibodies (Morrison et al., -1984, ProcHatl 
Acad. Set &l:6851-6855:Neubergereial., 1984, Afa/ure 112:604^8; Takeda et aL, 1985, 
35 Nature 11^:452-454; International Patent Application No. PCT/GB8S/00392 (Neuberger et 
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ai and Cdhc^ch LimitecQ) by splidi^'^^^ molecule of 

: > £q>pibpH^ antigeirspedfid^ 

9pl>roi^ sipei^ em|(i|od 

modihed-ail ppntem 
^ antibody smdithe t^ 

.> In amoit prefmed embodii^ a humaiuzedrEut^ 

paFticularly an antibody in which the of Ae antibody (except for the one or morie 

- CDRs'containihg th<^ binding sequence) avc^^^^^^ 
animal and the fiamework legions and cp^ 

1 0;Palent^sb^;5^253ft byJ^^ 

• constmcted against varibiis antigens- for e 
. ..described in :Queen et al , 1989i /Voci 
, suriace receptorsrC AMP ATH as described in Riechmann et aL. 198 8> iVarure 332 :323^^^ 
antibodies against hepatitis B in Go et alv, 199 U Proc Nati Acad: Sci [/S4 88:2869; as well 
I S- as against viral antigens of the respiratory et al.: 199]\ -810- 

Technology^'261. 

CDR^gradted variable region genes have been constructed by various methoiis such 
as site^-dirccted mutageiiesis as described i^^^ siX 'd\.y\9ibsl^atyire 32J[:522: BJechmaim 
et al,, 1988. Nature 332 :323: m v//ra assembly 6f errt^^ 
20 (Queen el ai;, 1989/Proc- A/a//: ^carf^^ use of PGR to synthesize 

'•'^GDR^^grafted genes (Uaugherty«t*al;T.l 19:247 1 ). CDR-^grafted 

antibodies are generated in which the CDRs of the murine monoclonal andbody are grafted 
?ontathe.fcmiework Tcgions.of a human antibody;. ^^^^^^ most antibodies • 

; -i benefit from additional amino acid chaagesati JfaeiramcwprkTegiGn toinoimain affinity, 
2^ presumably because firamework residues arriiecessafy* to maincaiiiX^DR cpnfonn 
r . some framework residues.have been dcnionsti aijed to be part of the antigen combining site. 

- Thus^ in specific embodiments of the jhventidFi.. tb^ . modific<i anbbody cximprises a variable 
^^omain•in<which'at'least one of thie framework regions has one or more amino acid residues 

: that differ from the residue at that position in the naTurali>^ occurring firunework region. 
. w. In a pr^enred embodiment of the inv^ition^ the modified antibody is derived from a 

. human monoclbnaL antibody. The creation of completely human monoclonal antibodies is 
possible through the use of transgenic mice. Transgenic mice in which the mouse 
immunoglobulin gene loci have been replaced with human inununoglobulin loci provide in 
vfva affinity-maturation machinery for the production ^fhimian immtmoglobultns. 

35 
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; 

viia^a 

tiiereof;;!^ 
iimhiBioglol^ulin^^^^k 

tUe modified hto a.growth enhancing fa^^ 

* or; a jk)rfibn -of an^ im*iasifs^ inleileu^ 
vlQ rititeribiikin^^ 

' colbhy stimiilatirig facto^^ cell . 

andgen or MHG deri^ 

;The modified inimuiiogfo may be further modified, e.g, by the covalient ^ 
attachment of any type of molecule, as long as such covalent attachment does not prevent or 
\5.'inhibit immunospepifi^^ 

bm ncrt;:b^ modified irniiiuiipgh^hplin m 

by glybosy latibn, ac^SyMibn, pegylation> phosnhoijf lation, amidatipn, ^iwiyatization by 
laiovvTi prote|C^g/W l"?|^g^ ^9 ?^ cpU^ ligand or other 

protein, etc; T Any ^6 

• 20. tcchniqucs/inciuding specific chemical cleav^e, acetylation, 

^^HformylatioiU'^metabblic synthesis of timicamycin: etc. Additionally, the modified antibody 
'inay cdiitain oiie or niore nori-clasisical amiino acids, e. g. , as listed above m this Section. 

„ Jnspecificrcmbodimenis of the invention, the. modified immunoglobulin (or a 
..fragment thereof) iS'Covalently linked to a i^ierapeutjc-jnolecdevfor^exam target the 
25 therapeutic molecule to a particular cell type orv^^^ The 
. .r;therapeutic iiibleciile can be any type of therapeutic mcleciile known in the art, for example, 
> bui not limited to, a chemotherapeutic agent, a toxin, such as ricin, an antisense 
v.*oligonucleotide/a ixdionuclide;- an ajitibiotic; anti-viral, or anti-paiasitic, etc. 

30 



35 
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&:^a^feijiintiti^^ oui be prqdiipediby any meihod 

5' orM^^m^ ■■■■■ 
. tiepBiiiquiei}' " : ' . ■' ^ i'^-. ' ..■ 

fra^ent therebf/rciimreis w encoding the modified 

inununoglobttliri: Such an isolated nuckic^^a^^^^^^^^^ 
10 encoding the modified intthuridgl^u^^^^ »n the art, 

for example, recombinant tethniques or pheiiiical s>Tithesis (e.g., see Greighibni 1983, 

"Proteins: Structures and MoItcuIm pfinci^^^^ Freeman & Co., N.Y.. pp.34-49; and 

Sambrook et al., 1989, Moleculif Glohing, A Laboratory Manual. Cold Springs Harbor 

Press, N. YO, or losing PGR on khowh imra 
15 sequence encoding the CDRi^quente^^c^^ binding site. 

Accordingly^ the inyeWibnjpro^ acids that cotrtiin a nucleptMe;seq}ience 

encoding a thbdified iinrmjJib or a fiihctionallyvactive^^ 

thereof. 

Preferably, a nucleic aicid tl^tiencpdes^a immunoglobulin may be 

20 assembled from chemically syhthesi^a'dli (e.g., as described in Rutmeier et 

al., 1994, Biotechniques 1 7.:242}, which, briefly, involves the synthesis of a set of 
overlapping oligonucleotides containing portions of the sequence encoding the modified 
immunoglobulin, annealing and ligation of those oligonucleotides, and then amplification of 
the ligated oligonucleotides by PGR, -e.g;, as exemplified in Section 6, infi-a. 
25 Accordingly* the invention provides a method of producing a nucleic acid encoding a 

modified immimoglobulin, said method comprising: (a) synthesizing a set of 
oligonucleotides, said set comprising oli gonucleotides containing a portion of the nucleotide 
sequence that encodes the synthetic modified immunoglobulin and oligonucleotides 
containing a portion of the nucleotide sequence that is complementary to the nucleotide 
30 sequence that encodes the synthetic modified immunoglobulin, and each of said 

oligonucleotides having overlippihg terminal sequences with another oligonucleotide of said 
set, except for those oligonucleotides coiitainmg the nucleotide sequences encoding the N- 
terminal and G-terminal portions of the ?ynthetic modified immunoglobulin; (b) allowing 
the oligonucleotides to hybridize or anneal to each other; and (c) ligating the hybridized 

35 
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. oli^iiiwii^^^eSi Jsp aad;:p6iitaihing^^ riuelebtide sequence encoding the 

. ] ■ 

•iintnimpl^^^ 
5 ; erteod^fee^^^ 

. either ^rdM;^^^^^^ 
nucleic aeiciieh^ding^^^^ 

prtt^rablf d cjD^^litia^ libraiy prepared from 

JO cciis or tissue fexpre iholecules or a synthetic antibody library 

(see,;e.g;, Clackson etal., 1991, iVa/i/re |52:624; Haneet ll.. 1997, Proc. NatL Acad. Sci 
X^j£i'M:4937),forex 
antibody molbcule or by PGR ampiifi 
and 5' ends of the sequence. 

15 Gnce a nucleic acid coniyning a nucleotide sequence ^^^^^^ at least a variable 

region of an ^tibody mole<;ul^ cloned, then the binding site sequence can be 

inserted into the nucleptide^^s^^^ coding for one or more of flie CDRs. Such engineoing 
of the particular CDi^ <;p(^^^^^ ^ accomplished by routine recombinant DNA 

techniqu^^ikhdAiw in t^ nucleotide sequence encoding the CDR can 

20 be replaced by a nxicleotia^^^ Cbk containing the particular binding 

site sequehce,vfor exairipie, using PCR ba^^^ methods, in vitro site directed mutagenesis, 
etc. If i convenient restriction enzyme site is available in the nucleotide sequence of the 
CDR, then the sequence caii be cleaved with the resttiction enzyme and a nucleic acid 
fragment containiiig the nucleotide sequence encoding -the binding site can be ligated into 

25 the restriction site. The nucleic acid fragment containing the binding site can be obtained 
either from a nucleic acid encoding all or a portion of the protein containing the binding site 
or can be generated from synthetic oligonucleotides containing the sequence encoding the 
binding site and its reverse complement. 

The nucleic acid encoding the modified antibody optionally contains a nucleotide 

30 sequence encoding a leader sequence that directs the secretion of the synthetic modified 
antibody molecule. 

Once a nucleic acid encoding at least the variable domain of the modified antibody is 
obtained, it may be introduced into a vector containing the nucleotide sequence encoding the 
constant region of the antibody (see, e.g., PCT Publication WO 86/05807; PCT Publication 
35 WO 89/01036; and U.S. Patent No. 5,122,464). Vectors containing the complete light or 
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5 feciWuiiufeS prbduce 
: -ihb^^il^^ regipnrdf the: modified 

anrtibpdi^^^ 

I P modified iniih^^ cells fpr an appropriate period of 

time to permit immundglobulin expression ■ Md then taking^^^^ supernatant from the COS 
ceUs, \Vhich supernatant contains the secretedf expressed modified immunoglobulin. 

The host cells used to express their<eeombinant antibody of the invention may be 
either bacterial cells such as £5c/?m^^ 

15 antibody fragments or, preferably, eukarycrtic cells, particulariy^ fo^ the expression of 
recombinant antibody moleculiss. In particiilar, ina^ such as Chinese hsunster 

ovary cells;(GH0);or^ used in conjunction %it^^^ a vector in which expression of 

the smiibdciy is^i^ the majc^r intermediate eariy gene promoter element from 

human cytomegalovirus is an effective expression system for in^ (Foecking et 

20 al., 1986, G^/ie M: 101; Cockett et al., 1990, Sio/Techndlqgy^ ^^ 

A Variety of host-expression vectorsystems may be utilized to express the antibody 
coding sequences of the invention. Such host-expression sy stems represent vehicles by 
which the coding sequences of interest may be produced and subsequently purified, but also 
pfoduce cells which may, when transformed or transfected with:the appropriate nucleotide 

25 coding sequences, exhibit the antibody product of the invention in situ. These systems 
include, but are not limited to, microorganisms such as bacteria (e.^., £. coli, B. subtilis) 
transformed with recombinant bacteriophage DNA, plasmid DNA or cosmid DNA expres- 
sion vectors containing antibody coding sequences; yeast (e;g., Saccharomyces, Pichid) 
transformed with recombinant yeast expression vectors containing antibody coding 

30 sequences; ihsect cell systems infected with recombinant virus expression vectors (e.g. , 
baculoviriis) containing the antibody coding sequences; plant cell systems infected with 
recombinant yiruis expression vectors {e,g,i cauliflower mosaic virus, CaMV; tobacco 
mosaic virus, TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti 
plasmid) containing antibody coding sequences; or manunalian cell systems (e.g., COS, 

35 CHO, BHK, 293, and 3T3 cells) harboring recombinant expression constructs containing 
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prorrk^ the g^rioirie^iriSm promoter) 

oi* fitfe?iftto^ virus 7;5K 

:^pt6r^^ ' V... :.'-;:^l^y^^^ty^^^^^^ ' . ' -. 

in bactchrii^^ c^^p^siste selected 

5 depeiakgrnporl f or etaplef when^^y 

i)^eHqi%it^^ 
con^sitiOM^ibf aii-iai^^ 

pro^ih lirdductsth^ are readU^ but are not 

liiiiited, to thd£ co//:expressibn;vectdr p J. 2:1791), ini' 

10 which the 2tntibody coding sequent rrtay be lighted i into the vector in frame . 

with the /ac Z coding region so that a fusion protein is prdaiiced: pIN vectors (Inouye & 
Inbuye, 1985, iV«c/e/c vic/cfe 11:3101-3109; Van^H Schusten 1989, J, Biol 
■ C/iem, 264:5503-5509); and the like. pGEX vectbrS-m^ also be used to express foreign 
polypeptides as fusion proteins with glutathione S^transferetee (GST)/ In general, such 

15 fusibn proteim are soluble and can eaM by adsorption and 

binding to a matrix glutathione-agarose beads fpUow in the presence of free 

glutathione. The pGEX vectors are desijghed to include thrombin or factor Xa protease 
cltoyage sites so that the cloned target gene product can be from the GST moiety. 

In an insect system, AutograDha califomica nuclear polyhedrosis virus (AcNPV) is 

20 used as a vector to express foreign genes. The yirus g^ in Spodoptera frugiperda cells. 
The antibody coding sequence may be dbried individiMl^ regions (for 

example the polyhedrin gene) of the viriiis and placed^^^^^^^^ of an AcNPV promoter 

(for example the polyhedrin promoter). 

In mammalian host cells, a number of viral-based expression systems may be 

25 utilized. In cases where an adenovirus is used as an expression vector, the antibody coding 
sequence of interest may be ligated to an adenovirus transcription/translation control 
complex, e,g. , the late promoter and tripartite leader sequence. This chimeric gene may then 
be inserted in the adenovirus genome by m vitro or m v/vo recombination. Insertion in a 
non-essential region of the viral genome (e.g., region El or E3) will resuh in a recombinant 

30 virus that is viable and capable of expressing the antibody in infected hosts (e.g., see Logan 
& Shenk, 1984, Proc. Natl. Acad Sci. aS4 81:3655-3659). Specific initiation signals may 
also be required for efficient translation of inserted antibody coding sequences. These 
signds include the ATG initiation codon and adjacent sequences. Furthermore, the 
initiation codon must be in phase with the reading frame of the desired coding sequence to 

35 ensure translation ofthe entire insert. These exogenous translational control signals and 
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: Jitiiti^t^ laicxffieiency of 

expressioriimay be eii^^ elements, 
transciiirtio^^ 153:516^54^),; 

5 inserted seciuenc«s,.w 

de^ti^ vStuilimc^ifib^ (e:g:,=cieavage) ofprotdin 

prC«iu(i^ Different Host cfeUls bayfe charac- 

teristic: and specific:mechA of 
prbteihs arid:gene product can^be chosen to ensure 

10 the cbrtect inodificati^ protein ejqjressed. Tp this end, 

eukarydtic host cells which pbssess>therc^^ for proper processing of the 

primary transcript, glycosylatioh: tod phos^^^^ the gene product may be used- 

Such mammalian host ceils include ; but ate ^^ri^^ to CHO, VERO, BHK, HeLa; COS, 

MDCK, 293, 3T3, WI38. 

1 5 For long-term, high-yield production ipf recombinant proteins, stable expression: is 

preferred. For example, cell lihes wliich s^^ may be engineered. 

Rather than using expression vectors M^ viral origins of replication, host cells can 

be bansfbrmed with DNA cqiilrolle^^^^ 

promoter, enhancer, sequences^ trmiseriptibn^^ polyadenylation sites, etc.), and a 

20 selectable marker. Followingjjiie intr^ foreign DNA, engineered cells may be 

. allowed to grow for 1 -2 days in an enriched me and then are ssvitched to a selective 
media. The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably ihtegriate the plasmid 'into their chromosomes and grow to fonn 
foci which in turn can be cloned and exp^mdeil ihto cell lines. This method may 

25 advantageously be used to engineer cell lines which express tlie antibody. Such engineered 
cell lines may be particularly useM in screening and evaluation of compounds that interact 
directly or indirectly with the antibody. 

A number of selection systems may be used, including but not limited to the herpes 
simplex virus thymidine kinase (Wigler et al., 1 977, Cell 11 :223), hypoxanthine-guanine 

30 phosphoribosyltransferase (Szybalska & Szybalski, 1962, Proc. Natl Acad. Set USA 

48:2026), and adenine phosphoribosyltransferase (Lowy et al., 1980, Cell 22:817) genes can 
be employed in tk*, hgprf or aprt' cells, respectively. Also, antimetabolite resistance can be 
used as the basis of selection for the following genes: dhfr, which confers resistance to 
methotrexate (Wigler et al., 1980, Natl. Acad ScL USA 22:3567; 0*Hare et al„ 1 98 1 , Proa 

35 Nati Acad Sci. USA 2S*1527); gpt, which confers resistance to mycophenolic acid 
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wKich corifere^ifesistanc^^ Gene. 30:147). . 

G/d«% Vp1^3 . iAcal^eitutmc^^ men a;marker inithe vecW^^ 

expressing imittunbgldbuUnas the level of inhibitor present in 

culture ofhc^tceUwilliinCitase^ number of copies vof the Since the- 

I3O amplifiedfrb|ipn^^^^^ 
inununbglpbulih vvM 

Tlie H6#cell iriay'bfe cb-tran^ vvith two expression vectors of the invention, the 
first vectew-iencoding a-he^ polypeptide and the second vector encoding a 

light chain derived pGlxpeptide. The two vectors may contain identical selectable markers 

1 5 which enaible;equal expression:ofAea^ and light chain polypejrtides. Ahematively, a single 
vector^ m?i)lbe used which^e^ 

situations, the light chaih siibuld be plia«^ the heavy chain to avoid an excess of 
toxic free heavy chain (Proudfoot, 1 986, Matore 322:562; Kohler, 1980, Proc. Natl. Acad. 
Sci. USA7^2\9iy^f^^ cbdirigi^qaences for the heavy; a^^ chaini niay comprise 

20 cDNA or gisnpmic DNA. 

The invention provides a recombinant cell that contain a vector which encodes a 
synthetic antibody that has a CDR that contain the amino acid sequence of an active binding 
site from a member of a binding pair. 

25 53. TttKRAPEurrr: USE of synthetic modified an tibodies 

The inveiition also provides methods for treating or preventing diseases and 
disorders associated with the expression of a particular molecule by administration of a 
therapeutic of the ihveritibn (termed herein "Therapeutic"). Such Therapeutics include the 
modified immunoglobulins of the myention, and functionally active fragments thereof, (e.g., 
30 as described in Section .5<1 ,.5i<prfl), and nucleic acids encoding the modified 

immunpglobulins of the invention, and functionally active fragments thereof (e.g., as 
described in Section 5 .2, supra.): 

Generally, administration of products of a species origin or species reactivity that is 
the same species as that of the subject is preferred. Thus, in preferred embodiments, the 
35 therapeutic methods ofthemvention use a modified antibody that is derived from a human 
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. as^iated^ particular, in 

that- imriiunosi^ or;caricer amigeri bran^^i^^ of an infectious 

disdise agent or a cellular receptor iPbr an ihfectious^^ be used to treat or 

10 prevent turners, caiicers or i of the 

particular aihtigen. Mdcliftedimitiunoglbbulins thiat 

receptbrcari be used to treat or prevent a disease associkted with a defect in decrease in or 
incirease the afhouht bf the particular lig In certain embodiments, the modified 

iitimunGglbbulihs are used to^t^^ prevent autoimmune disease, including but not limited 

15 to rheumatoid arthritis; lupus/ul^ . 
immunogiphulins may also be used to treat allbrgijes. 

The;sutyects tb the present invention is aj)plicable may be any mammal^ or 
vertebrate species/ which include, but are not limited to, cows, Ik^ sheep, pigs, fowl 
((?.g , clSck:bris), goats, cats, dogs, hamsters, mice, rats, monkeys^ rabbits, chimpanzees, and 

20 humans. In a preferred embodiment, the subject is a human. 

^A i TREATMENT AND PREVENTION OF CANCERS 
The invention provides methods of treating or preventing cancers characterized by 
the presence of a particular cancer antigens-which are a memberof a binding pair. The 

25 method includes administering to a subject in need of such treatment or prevention a 
Therapeutic of the invention, e.g., a synthetic modified antibody (or functionally active 
fiagment thereof), that immundspecifically binds to the particular cancer antigen, which 
antibody comprises a variable domain with a CDR containing the amino acid sequence of a 
binding site for the cancer antigen. 

30 Cancers, including, but not limited to, neoplasms^ tumors^metastases, orany disease 

or disorder^characterized by uncontrolled cell growth, can be treated or jprevented by 
administration of the synthetic modified antibody of the invention, which modified antibody 
immunospecifically binds one or more antigens associated with the cancer cells of the cancer 
to be treated or prevented. Whether a particular Therapeutic is effective to treat or prevent a 
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notflimited toi,these methods describ^^^ - .. 

. .. For example; but notijy wiy^ . 
#llo!iiWn^*^erand;^ . 

H2:3662-j667; fiiraid/ 1988, //^^ 

(C:A125) (Yu et al., 1 991 , Cancer Kes: ^(2)W68i47^)i pro^^ acid. phosphate (Tailor et 
al , 19^0,1 WMc/; i4cj<fe l?e5. M(16):4928); pr6>^ andVihkp, 1989, 

m6chm. Bipphys.;Res\ Com^^ 

53:227-230)^ melanoma-assodated s^^ 1989, Natl Cancer Instit. 

M(6):445-4it6), niela^^ 1990. J. Exp. Med. 

1 7 1(4>:1375-^1380), high moleqiliar we antigen (HMW-MAA) (Natali el aL, 

-1987vCi?>JC?r59:55-63;Mittelmanetal^ 86:2136-2144), prostate 

1,5 specific mfeiribrane antigen, carcinoienibiybriic antigen (G^^^ et al., 1994, Proc. Am. 

Soc, (:UrL dnc<rf. i3:294), poiympiplui;;e|itii0lial;m^ human milk fat globule 

antigeni colorectal tumor-associj^^^ QEiA, TAG-72 (Yokata et al., 1992, 

Gcwjcer7?^j! 52:3402-3408),;COt7-lA^^(^ \9^y,Int. J.Cancer52.:75\- 

758); GlCA;i9-9 (Heflyn et al-, i9n, JyClm.-Jmmimp^^ CTA-1 and LEA, Burkitt's 

20 lymphoma- antigen-38.1 3, CD19,(GheUe et al., 19^^^^ hiunan B- 

lymphoma aiitigen^CD20 (Reff et al., 1994,;B/oo£/Sl:43!5-445), CD33 (Sgouros et al., 1993, 
J. M/c/ Afek 34:422-430), melanoma specific antigens such as ganglioside GD2 (Saleh et 
al., 1993- J.ImmtmoI., 151, 3390-3398), ganglioside GD3 (Shitara et al., 1993, Cancer 
Immunol. ImmunotKer 16:373-380), ganglioside GM2 (Livingston et al.. 1994, J. Clin. 

25 Oncol. 12:1036-1044), ganglioside GM3 (Hbon et al., 1993, Cancer Res. 53:5244-5250), 
tumor-specific transplantation type of celi-surface antigen (TSTA) such as virally-induced 
tumor antigens including T-antigen DNA tumor viruses and Envelope antigens of RNA 
tumor viruses, oncofetal antigen-alpha-fetoprotein such as CEA of colon, bladder tumor 
oncofetal antigen (Hellstrom et al., 1985, Cawcer...^ely. 45:2210-2188), differentiation 

30 antigen such as human lung carcinoma dritigen L6v L20 (Hellstrom et al., 1 986, Cancer Res. 
4^:3917-3923), antigens of fibrosarcoma, human leiikeniia T cell antigen-Gp37 
(Bhattacharya-Chatterjee et al., 1988, i of lmmtmospeciflcally: 141:1398-1403), 
neoglycoprotein, sphingolipids, breast cancer antigen such as EGFR (Epidermal growth 
factor receptor), HER2 antigen (plSS*^, polymorphic epithelial mucin (PEM) (Hilkens et 

35 al., 1992, Trends in Bio. Chem. Sci. 17:359), malignant human lymphocyte antigen-APO-1 
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in ad^t eiythrpcytes, j)reim^ 

cdibrdcfidiboc^ ™ gastric cancer, T 

in A43 l celfe , Ei series (blood grcw^^ found in ... 

erribryonai carcinoma cells, gastric: adenbcarpinbtfta. im^ 4 (bloodgroup Le*) 

10 found ih Adenocarcinoma, NS-10 found ill adenocarc^^ 

found in EGF receptor of A431 cells, MH2 (blbod group ALe^'/Le*) found i 
adenocarcinoma, 19.9 found in colon cancer^ gastric cancer mucins, TjAt found in myelpid 
ceIls,,R24 found in melanoma, 4.2, Goj, Dl.l, OFA-l, Gm2, OFA-2, 0^, and M 1:22:25: 8 
found in embryonal carcinoma cells, and SSEA-3 and SSEA-4 found in 4 to 8-cell stage 

15 embryos. In dne;:embodiment, theian^^ 
Gutaiieousl^eil Lymphoma (secyiEd^ 

In other embodiments of the ;inv(;nte^^^^^^ treated with the modified 

antibody mayi Optionally,;be trea^^^^ as surgery, radiation 

therapy or chemotherapy. In particular, the Th to treat or 

20 prevent iancernmy be administered in conjunction 

chemodierapeutic agents.includihg, but hot limited to, methotrexate, taxol, mercaptopurine, 
thioguanine, hydroxyurea, cytarabine, cyclophosphamide, ifosfamide, nitrosoureas, 
cisplatin, carboplatin, mitomycin, dacarbazine, procarbizine, etoposides, campathecins, 
bleomycin, doxorubicin, idarubicin, daunorubicin, dactinomycin, plicamycin,.mitoxantrone, 

25 aspaiSiginase, vinblastine, vincristine, vinorelbine, paclitaxel, docetaxel, etc. In a preferred 
embodiment, the synthetic modified antibody is conjugated to a chemotherapeutic agent or 
other type of toxin, e.g., a ricin toxin, or a radionuclide, or any other agent effective to kill 
cancer or tumor cells or to arrest cancer cell growth. In another preferred embodiment, the 
modified immunoglobulin has one GDR containing a binding site for a cancer antigen and 

30 anothea^ GDRcontaining a binding site for molectile.on tiie surface of an immune cell, such 
as but nbt limited to a T cell, a B cell, NK cell, K cell, TIL cell or neutrophil. 

In certain embo(fimaits of the invention where die GDR of die syntiietic modified 
antibody includes an aihino acid sequence tkat irnmunospecifically binds a human colon 
carcinoma-associated protein antigen, it is prtiferred that die antibody has die following 
35 characteristics: (i) the antibody recognizes epitopes of a protein component of the antigen. 
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tedofesriotrec^ 

; aiitig^iiis^ri^^ detectable ori : 

,ihe#Hti^ ihekde? aa secjuehc^; that 

5 bindSiim^^tige^^^ 

includes air^^m^ not detectable 

Qhrhurtian^aatir^ 

-..id ^riU M^^ 

Maiignaricies arid lilated disorders to or prevented by adriiinistration 

of a Therapeutic of the invention include - but are not limited to those listed in Table 2 (for a 
review of such disorders, see Fishman et al, 1985, A/ec//cme, 2d Ed., J.B. Lippincott Co., 
Philadelphia): 

15 

'.tables' 

MALIGNANCIES AND lll^LATEP PiSO^^ 

20 Leukemia 

acute leukemia 

acute lymphocytic leukemia 
acute myclpcyticlfeukemia 
myeloblastic 
prbinyelocytic 
myelomonocytic 
monocytic 

25 erythrolieukemiat 
chronic leukemia 

chronic myelocytic (granulocytic) leukeniia 
chronic lymphocytic leukemia 
Polycythemia vera 
Lymphoma 

Hodgkirfs disease 
30 non-Hodgkin's disease 

Multiple myeloma 
Waldenstrom's macroglobulineniia 
Heavy chain disease 
Solid tumors 

sarcomas and carcinomas 
fibrosarcoma 
myxosarcoma 
35 liposarcoma 
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?lymp 

5 lyih|)hkngi^ 

\ ^syndvipnia '- ' ": ' ' 
mesothelioma 
Ewing% tumor 
leipmydsarcdma 
rhabdomyosarcoma. V 
cdfoncarcihoma 

jQ ;panareatic$an^ . ^ 

bresistcanceir 
ovmail can^ ■ 
piostSte cancer 
squamous cell carcinoma 
basal cell carcinoma 
adenocarcinoma 
sweat gland carcinoma 

15 sebaceous gland carc 

pjapiliaiiy^'C^ 
iiajjiilaiy adeh 
4ystadeh6carcinp 
mediUlary.'c 
brohchbg^ 
renal ceillXjarcinom 

2Q hepatoma 

bile duct carcinoma 

choriocarcinoma 

seniiftoma 

embryonal carcinoma 
Wilms' tiimor 
cervical cancer 
uterine ciancer 
25 testicular tumor 

lung carcinoma 
smali cell lung carcinoma 
bladder carcinoma 
epithelial carcinoma 



astrocytoma 
2Q medulloblastoma 

crambphaiyngioma 
ependymoma 
pinealoma 
hemahgioblastoma 
acoustic neuroma 
oligodendroglioma 
meningioma 
35 melanoma 
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retinoblastoma 



metaplasiasi^d'dysplk^i^ 
ovary; blacider, breast, colon, lung.lskin, pancre^V prostate; uterus, gastrointeistihalltraict, B 
lynilhOc^rtesibrT 
leukemia-iiSitreated.pr prevented. 

53.1.2. PREMALIGNANT CONDITIONS 

The Therapeutics of the invention can;also be administered to treat premalignant 
conditions and to prevent progression to a neoplastic or inalignant state, including, but not 
limited to; those disorders listed in Table 3. Such prophylactic or therapeutic use is 
indicated in conditions kiiovm or suspected of preceding^ p^^ neop lasia or cancer, 

in p^ctilar, where npn^neopla^tic cell growth consisting of hyperplasia, rnetaplasia, or 
most pi^icuiarly. dysfjrasia has occurred (for review Of such abnormal growth conditions, 
see Rbbbins and Angeil, 1976, Basic ^Pathology; 2d Ed;, W.B. Saunders Co:. Philadelphia, 
pp. 68-79.) HypeiplasiayiS a 

cell nuiriber in a tissue br organ, without signlficifat aiteratidn in structure or ftinction. As 
but one examijie, endpmetri^ hyperplasia pftenvprecedes endornetrial cancer. Metaplasia is 
a form pf controlled cell growth in which one typie of adtili or fully differentiated cell 
substitutes for another type of adult cell. Metj^ilasia can occur in epithelial or connective 
tissue cells. A^pical metaplasia involves a somewhat disorderly metaplastic epithelium. 
Dysplasia is frwiuently a forerunner of cancer, and is found mainly in the epithelia; it is the 
most disorderly form of hon-neoplastic cell growth, involving a loss in individual cell 
uniformity and in the architectural orientation of cells. Dysplastic cells often have 
abnormally large, deeply stained nuclei, and exhibit plePmPiphism. Dysplasia 
characteristically occurs where there exists chronic irritation or inflanimation, and is often 
found in the cervix, respiratPry passages, pral cavity, and gall bladder. 

30 

Alteniatively pr in additibh to the presence of iabnornied cell growii cluiracterized as 
hyperplasia, metaplasia, or dysplasia, the presence of one or more characteristics of a 
transfpimed phenotype, or of a malignant phenotype, displayed in vivo or <iisplayed in vitro 
by a cell sample from a patient, can indicate the desii?iblUty of ^)rophylacti(/lhcrapeutic 
administration of a Therapeutic. As mentioned supra, such characteristicsof a transformed 

35 
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phoioi^pe^ contact 
/iiiHii^iSp 

deereai^fs^^ 250^000 

I^^ai^i^ifi<^^er^ or^splaistic 
IcsidnvqjPlii^ 

indfeaSvelii!^^ ojE^prdf^M^^ 

Ia?aHd^*e^ fibrocystic disease^Cc^^ mammary dysplasia, 

10 particiUai'ly ade^^ hyperplasia)) is indicati ve of the desirability of 

prophyliictic intervention. 

In bther embodiments, a patient which exhibits ohe or more of the following 
predisposing factors for mdlignancy is treated^^b^ effective amount df 

the TTie^ invention: a chromosomalitt^ with a malignancy 

1 5 (e g: , the Philadelphia chromosome for chrpniCi niyeilpgenou t( 1 4; 1 8) for 

fbllicuiai^ii^rt^)^ etc.)y familial polyposjs Or Qa^^ (possible forerunners 

of cdlbn cancer), benign monoclonal gammopathy (a possible forerunner of multiple 
myeloma), and a first degree kinship with persons having a cancer or precancerous disease 
showing a Mendelian (genetic) inheritance pattern (e.g;, familial polyposis of the colon, 

20 Gardner's syndrome, hereditary exostosis, polyendpcrih thyroid 

• carcinoma wth amyloid produ^ 

neurofibrornatosis of Von Recklinghausen, retinoblastoma, carotid body tumor, cutaneous 
melanocarcinoma, intraocular melanocarcihoma, xeroderma pigmentosum, ataxia 
telangiectasia, Ghediak-Higashi syndrome, albinism, Fanconi's aplastic anemia, and Bloom's 
25 syndrome; 5ee Robbins and Angell, 1976, fiayic Pathology, 2dEd., W.B. Saunders Co., 
Philadelphia, pp. 1 12-1 1 3) etc.) 

In another specific embodiment, Therapeutics of the invention is administered to a 

• human patient to prevent progression to ovary, breast, colon, lung, pancreatic, bladder, skin, 
prostate, colon, gastrointestinal, B lymphocyte, T lymphocyte or uterine cancer, or 

30 melanoma or sarcoma. 

53.2- TREATMEISfT OF INFECTIOUS DISEASE 
The invention also provides methods of treating or preventing an infectious disease 
by administration of a Therapeutic of the invention, in particular, a synthetic modified 
35 immunoglobulin (or the functionally active fragment thereof) that immunospecifically binds 
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;<i|5jia^feag6nti^f^^^ discussedin 
detailbelQw,:theih^ 

5; Ih^spfeeifife:eittb6dimentSi infMofui diseased prevented by 

admihistfaffph^i^ mbdifi^^^^^ fragment 

thCTe6f)itiyi;^^ 

• d^^y a^eht:: iniiuertia^^ hehia|giu|inip1^(i^^ JO? 1 32; Air, 1 98 1*. 

10 human respiratory syncytijil viriK Giglyeopipfefc^ no. Z334I29; Garcia et 

al., 1994, J. Virol:; Collins et al., \%A, Woci'Wml AtcicL-Sci. t/&4 Si:7683), core protein, 
matrix protein or other protein of Dengue virus (Genbank accession no. M19197; Hahn et 
al., 1988, K/ro/ogy 162:167-180), measles virus hemagglutinin (Genbank accession no. 
M8:i 899; Rota et al., 1992, Virolbev 1 88: 135-I42),:herpes simplex virus type 2 glycoprotein 

15 gB (Genbank accession no. Ml 4923; Bzikct al., 1986, F/rd/ogy 155:322-333), poliovirus I 
VPli(Emini et al., 1983, iVa/wre 304:699), envelope glycoproteins of HIV I (Putney et al., 
19^(6, &/e«ce 2M surface antigen (Itoh et al., 1986, A^a/ure 308:19; 

Neurath et al., 1986, FacciVie 4:34)^ dipfli^ al , 1 98 1 . Nature 282:543), 

streptbcbccUs 24M epitope (Beaehey, 1985, >^<^^ 

20 (Rothbard and Schoolnik, I985,y4c/i'- Mb pseudorabies virus g50 

(gpD), pseudorabies virus 11 (gpB), pseddorabiiss virus gltt pseudorabies virus 
glycoprotein H, pseudorabies vittis glycoprotein E, transmissible gastroenteritis glycoprotein 
195, transmissible gastroenteritis matrix protein, swine rotavirus glycoprotein 38, swine 
parvovirus capsid protein, 5erpw/ma /2>/<ibi/>'5en/er/ae^rotective.antigen^ bosine viral 

25 diarrhea glycoprotein 55, Newcastle disease virus*emagglutinin-neuraminidase, swine flu 
hemagglutinin, swine flu neuraminidase, foot aind mouth di.sease virus, hog colera virus, 
swine influenza virus, African swine fever virus. Mycoplasma hyopneumoniae, infectious 
• - boyine rhinotracheitis virus (e.g., infectious bovine rhinotracheitis virus glycoproiein E or 
glycoprotein G), or infectious laryngptracheitis virus (e.g., infectious laryngotracheitis virus 

30 giyepprbtein G or glycoprotein I), a glycoprotein of La Crosse virus (Gonzales-Scarano et 
ai., 1982, Virolop/ 120:42). neonatal c^fdianhea virus <Matsuno and Inouye, 1983, 
Infection and Immunity ^A5S\ Venezuelan equine encephalomyelitis vinis (Mathews and 
F:oehrig, 1982, J. //nmMwo/. 122:2763), punta toro virus (Daliymple et al., 1981, m 
Replication of Negative Strand Viruses, Bishop and Compans (eds.), Elsevier, NY, p. 167), 

35 murine leukemia virus (Sleeves et al., 1974, V. r&ol. 14:187), mouse mammary tumor vuus 
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(Mj^s^^lSchocheUfia^ B virus cbrc prptdh and/dr 

hepatitis. B Aartiss^ 

PiiblicatibtfNb.GB :203432J C^nem and VarriuiSi i9i7, Artn. 

J?e\^ Btoc^tew; M:65 t^j?^ 3i2J^89-495), antigen of equine 

5 iitftuenia^if^it^ A/Masla&M 

neurainiriiaas^^ieq^ neuraniinidase; equine influenz^ 

virus type>iVI£entiicky*8|ij^^ 

eqifihe herpesvirus type 1 

bovirte parainfluenza viiius^X^^^^^ 
10 (BRSV G)i bovine respiratSry^ s^^ ifBRSV EX bovine respiratoiy 

syncytial virus nucieocapsM prdte^^^ 3 fusibh 

protein, and the bovine par^nfluehta vinis tjpe 3 hem neuraminidase), bovine 

viral diarrhea virus glycoprotein 48: or glycoprptcih 53. 

Cellular receptors thM caiii be targeted for treatment of an infectious disease are listed 



15 in Table 4, along with the pathogen which^^b^ the cellular receptor. 



25 



Pathogen 


Cellular Receptor 


B-iymphotropic papovavinis 


^ Ei^V^receptbr on B-^^^ 


(LPV) 




.Bordatella pertussis 


Aaen>'late cyclase 


Boma Disease virus (BDV). 


BDV surlace glycoproteins 


Bovine coronavinis . 


N-acetyl-9-0-acet>lneuraminic acid receptor 


Choriomeningitis virus 


;cD4-K ■ • . 


Dengue virus 


Higlily siilphated type^Ieparin sulphate 




p65 


E. coli 


,Gal alpha l>4Gal-containing isoreceptors 


Ebola 


CD 1 6b 


Echovirus 1 


Integrin \^LA-2 receptor 


Echovirus-ll(EV) 


EV receptor 


Endotoxin (LPS) 


CD14 


Enteric bacteria 


Glycoconjugate receptors 


Enteric Orphan virus 


alpha^eta T-cell receptor 
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Pathogen r / 


GeilularR 






jiiejciayr-acceiera^^ 




FeUnfeieuk(iim ; 


^]i)ctitc>?lli^ 

)iw6ptGri . ■ . ;. ; 










Gibl)dit^aije^teukira 


• * ■ • -• . "■■ ' ■ ' ■ ■ • ■ 


10 


Graiti-negiativebaxjteria . ; 


GDI 4 receptor 


Heliobacter pylori 


Lewis(b| blood group aiitigen receptor 




Hepatitis B vims (HBV) 


T-cell receptor 




Herpes Simplex Virus 


Heparin sulphate glycoariiinoglycan receptor 
Fibroblast growth-factor receptor 


15 


HIV-1 


CG-Chemokine receptor GGR5 
GDI la 

;GD2 ■■ 

G-protein coupled receptor 


20 


... - .............. ..^ ^ 

Huliisui cytomegaloviim^ 


Ahnexinll 

CD:1 3 (aminopeptidiase N) 




Human cbronovirus 


Human aminopeptidase N receptor 


25 


InfluenzaA,B&C 


Hemagglutinin receptor 


30 


Legionella 


CR3 receptor 

Protein kinase receptor 

Galactose N-acetvlealactosamine (Gal/GalNAc)- 
inhibitabie lectin receptor 
Chemokine receptor 




Leishmania mexicana 


Annexin I 




Listeria monocytogenes 


ActA protein 




Measles virus 


CD46 receptor 


35 


Meningococcus 


Meningococcal virulence associated Opa receptors 
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Pathogeh 






Mdrbillivinis^ 


iGM&recieptdr 


5 




EarcirioembiyGm^ 

Giurcihoei^^ Bgl a receptor 






Enyielbp^^ 






gamma^ritetierdft 




iviurine reiro virus 


Glveoofotein 2d70 


10 




Rinc-i receptor .r^^^ 


Muiincxdronayii^ 
hepatitis virus 


Garcihpemhryonic atii 




Mycobacterium avium^M 


Human Integrin receptor alpha v beta 3 




Neisseria gbnorrhoeae 


Heparin sulphate proteoglycan rebeptor 


!5 




eb66 receptor 
iritegmi receptor; 
Membrane cofactbr protein 
CD46 
GMl 


20 




GM2 
rni 

Geramrde 




Newcastle disease vims 


Hemagglutinin-neuraminidase protein 


25 




Fusion protein 


... . 


Parvovirus B19 


Erythrocyte p. antigen receptor 


... 


Plasmodiuti) falciparum 


GD36 receptbr 
Glycophorin A receptor 


30 


Pox Virus 


Interferon gamma receptor 




Pseudomonas 


KDEL receptor 




Rotavirus 


Mucosal homing alpha4beta7 receptor 




Siamonella typhiurium 


Epidermal growth factor receptor 



35 
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Streptococci 




T-helper ceUs type 




lyinphotropic. Virus 1 




Vaccinia virus 


Splubtie liit!?^ 



10 



•15 



25 



30 



yiisKdiseases that can be treiated' orp^ 
invention include, but are: not limited to, thbse ca^^ type A, hepatitis t> pe B, 

: hepatitis;type C, influenza, varicell^^,^rienovihlSi herpes sim^^ type 1 (1 ISV-I)., herpes 
simplex type II (HSV-II), rinderpestijirlunoyirus,;ech<>yinis^^ respiratory syncytial 

^ . virus, p^iUprna viru?, p^va virus, ;cyl;pmfeg|doyiiiJS,,ec^^ hantavirus, , 

coxsachie vinis, mumps virus, measles viriiSj rubella virus, polio virus, human 
immunodeficiency virus type 1 (HIV-I), and human imniunodeficiency virus type II ( HIV- 
■ II),-.any.picomaviridae, enterovinises,caliciviridac,-any of the Norwalk group of viruses, 
togaviruses, such as Dengue virus,. alphayiruses;flaviviruses, coronaviruscs,a:abies virus, 
MaVburg viruses, ebola viruses, parainfluenza virus, orthomyxoviruses, bunyaviruses, 
arehaviruses, reovirjses, rotaviruses. orbiviriises,hujnaanT^c^^ virus t>'pe I, human 

T cell leukemia virus type II, simian immunodefidenty virus, lentiviruses, polyomaviiuses, 
• pai^ovinises, Epstein-Barr virus, human herpiesVii«sf(5^^ 1 (B 

virus), poxviruses, and encephalitis. 

Bacterial diseases that can be treated or prevented by the methods of the present 
invention are caused by bacteria including, but not limited to, gram negative and gram 
positive bacteria, mycobacteria rickettsia, mycoplasma. Shigella spp.. Neisseria spp. (e.^.. 
Neisseria memigitidis and Neisseria gonorrhoeae), legionella. Vibrio cholerae. 
Streptococci, such as Streptococcus pneumoniae, corynebacteria diphtheriae, Clostridium 



35 
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5 IcKhrtania; kokzuiii^^ 

' In specific eiribodihierite^^ in 
cdnjunction with an appropnatfe ahti^ vinri or any other drug usiefiil in 

treating or preventing the ihfwtibus di'se^^^ the synthetic 

modified antibody is coiijiigated^ agamstthie infectiouis disease agent 

■lA (to which the synthetic-modifi^^ 

or anti-viral agent. In anothearprefenTed em^^ irnmunoglobuliii has oife 

CDR containing a binding site for an antigen of an infectious disease agent and another 
CDR containing a binding site for a molecule on the surface of an immune cell, such as but 
not limited to a T cell, a B cell. NK cellirK. cell, TIL cell or neutrophil. 

in a specific embodimbiiti.nucl^^^^ a sequence encoding a syhtheuc 

modifie<l antibody, of the ihveiitibniare or prevent a disease or disorder 

associated with the expression bf:a^m^ the synthetic modified antibody 

20. immunospecifically binds. 

. .. In this embodimenl of the inventiom-the therapeotic nucleic acid encodes a sequence 

• tliai produces inlracelliilarly ( without. a leader sequence) or intercellulariy (with a leader . 

. , sequence) a modified immunoglobulin of the invention. 

Any of the methods for gene therapv available in -the an can be used according to the 

25 present invention. Exemplary methods are nlcscribed below. 

For general reviews of the.methods of gene therapy, see Goldspiel et al., 1993, 

Clinical Pharmacy 12:488-50$; Wju ahd Wu, !.99 1, Biotherapy 1.87-9.5; Tolstoshev. 1 993. 

'"Am.'Rev. PAarwaco/;rroxicot •22:573-596; lylulli^ 1 993, Science 260:926-932; and 

Morgan and Anderson, 1993, Am. Rev: Bidchenj. ^:191-217:May, 1993, TIBTECH 

30 i_i(5):155-215). Methods commonly knoym in the art of recombinant DNA technology 

which can be used are described in Ausiibfel et al^ (eds.), 1 993, Current Protocols in 

Molecular Biology, John Wiley & Sons, Nt; Kriegler, 1990, Gene Transfer and Expression 

A Laboratory Manual, Stockton Press, NY; and in Chapters 12 and 13, Dracopoii etal. 

(eds), 1994, Current Protocols in Human Genetics, John Wiley & Sons, NY. 
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promoteiHc)Mdlig6#^ ii^u$^^>rbviding•fo^ 
• ihtracitfbmdkbm^expre^^^^^^ 1989^ Proc. 

Ato/ 7. AcacLSci- USA i6::S9^^5i Zijlstra ei al., 1989, mture 3«:435^38). 
10 • ; - Deliyery of the nucldc acid intd.a patient may be either direct, in which case the 
patient is directly exposed to the hlideic acid or nucleic acid-carr}'ing vector or a ddivery 
complex, or indirect, in which case,.cens ate first transformed with the nucleic acid in vitro, 
then transplanted into thcipatient. These two approaches are known, respectively, a§ in vivo 
or ex vivo gerie therapy . 

15 • In a specific eiribqdimenl, the nuplcic acid is directly administered m vivo, where it is 
expressed to produce ithe antibodies; This can be accompl ished by any of numerous 

• methods known in the art, e.g., by constructing it as part of an appropriate nucleic acid 
expressionivector and adrnimsteri 

using a defecirve or attenuated retrovira (see lJ.S. Patent No. 

20. 4,980486), or by direct ijyection of n^^^^ or by use of microparticle bombardment 

. ...(s.^., a gene gun: Biolistic;,-Dupont;; or coating with lipids or cell -surface receptors or 

transfecting agents, encapsulation in biopolymers (e.g., poly-B-l->4-N-acetylglucosamine 
, polysaccharide; see U.S..Patent No. 5,635,493>, encapsulation in liposomes, microparticles, 
or microcapsules, or by admini.stering it in linkage to a peptide which is known to enter the 

25 nucleus, by administering it in linkage to a ligandivhich is4:nown to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see e.g , Wu 
and Wu, 1987, j. Bidi Chem. 262:4429-4432), etc. In another embodiment, a nucleic acid- 
ligand complex can be itoiined in which the ligand comprises a ftisogenic viral peptide to 
disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation. In yet another 

30 embodiment, the nucleic acid can be targeted in vivo for cell specific uptake and expression, 
by targeting a specific receptor (see, e.g-, PCX Publications WO 92/061 80 dated April 1 6, 
1992 (Wu et al.); WO 92/22635 dated December 23, 1992 (Wilson et al.); WO92/20316 
dated November 26, 1992 (Findeis et al.); W093/14188 dated July 22. 1993 (Young). 
Alternatively, the nucleic acid can be introduced intracellularly and incorporated within host 

35 
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^ expres^m^Mjl^ celt 
viral Vebtofs thstt caiiibeus^Mn^i^^ 

vehicles ^br d^U\^ring g^ mild disease.^ Other 

targets for adehbS^^ systems jure liVe^^ 

I P endothelial celisi and muscle. Adenovinjses have the advantag capable of 

infecting nbri-^ividirig cells. Kozarsky and Wilsortv 19^^^^ 

Z)ev€/o/7we>7/ 1:499.503 present a re of aderibvirus-baised gene therapy. Bout et al., 
1-994, Human Gene Therapy 5:3-10 demonstrated the use of adenovirus vectors to transfer 
genes to the respiratory epithelia of rhesus monkeys. Other instances of the use of 
1 5 adenoviruses in gene therapy can be found in Rdsenfeld et al., 1 991, Science 252:43 1 -434; 
Rosenfeid et al.,1992, Ce// M;^ MiastrangeH et ah, 1993, j: Clin, Invest. 91:225- 

234, Adeho-assbciated virus: (^^ has also been proposeiibr use in gene therapy (Walsh 

etal;, 19^3^!Pr6c^S^^ 

The^^form and an^ of therapeutic nucleic acid envisioned for use depends on the 
20 type of disease and the severity of the desired effect, patient ^ be 
determined by one skilled in the art. 

5.3.4. VACCINE IMMUNIZATION 

The modified antibody of the present invention may be used as a vaccine in a subject 
25 in which immunity for the binding site for the particular molecule or antigen is desired. The 
vaccmes and methods of the present invention may be ased either to prevent a disease or 
disorder, or to treat a particular disease or disorder, where an anti-idiotype response against a 
particular synthetic antibody is therapeutically or prophylactically useful. 

The methods and compositions of the present invention may be used to elicit a 
30 humoral and/or a celtmediated response against the synthetic antibody of the vaccine in a 
subject. In one specific embodiment, the methods arid compositions elicit a humoral 
response against the administered synthetic antibody in a subject. In another specific 
embodiment, the methods and compositions elicit a cell-mediated response against the 
administered synthetic antibody in a subject. In a preferred embodiment, the methods and 
35 compositions elicit both a humoral and a cell-mediated response. 
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7 -ijui^iyie; mb^ ftafeinehts thereof or 

nutfeife^ids encddingtHe acceptable 
salts arid sbiVehte^ formuliatetf for (either 

10 through the mduth or the hose) or ordlv buccd^ administration. 

For oral administration, the Therapeutics can tidce the form of, for example, tablets or 
capsules prepared by conventional means with pharmaceutically acceptable excipients such 
as binding agents (e:^., pregelaliriised maize starch, pblyvinylpyrrolidone or hydroxypropyl 
methylcelliilose); fillers (e.g., lactose, micrpcrystalline cellulose or calcium hydrogen 

15 phosphate);ilubricants (e.g. , magnesium ste^2Ue,^ (e.g. , potato 

starch dr sodiurh:s;tarch;glyc^^^ or wetting agents ;(e:g., spdium lau^ sulphate). The 
tablets can be coated by methods well known. in the-ai^. Liquid preparations for oral 
adriiinistration can take the form of, for e5cam|^l^e,fs61ut^^ or suspensions, or they 

can be presented as a dry; product for constimtion with; water or other suitable vehicle before 

20 use. Such liquid preparations can be prepared by conVe^^^^ means with pharmaceutically 
acceptable additives such as suspendingagents (e.g:, sorbitol s^ derivatives or 

hydrogehated edible fats); emulsifying agents (e.g;, lecithin or acacia); non-aqueous vehicles 
(e.g., almond oil, oily esters, ethyl alcohol or fractipriated vegetable oils); and preservatives 
(e.g., methyl or propyl-p^hydroxybenzoates or sprbic acid).. The preparations can also 

25 contain buffer salts, flavoring, coloring and sweetening agents as appropriate. 

Preparations for oral administration can be suitably formulated to give controlled 
release of the active compound. 

For buccal administration the Therapeutics can take the form of tablets or lozenges 
formulated in conventional manner. 

30 For administration by inhalation, the Therapeutics according to the present invention 

are conveniently delivered in the form of an aerosol spray presentation from pressurized 
packs or a nebulizer, with the use of a suitable propellant, e.g., dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In 
the case of a pressurized aerosol the dosage unit can be determined by providing a valve to 

35 deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in an inhaler or 
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insufliatbreaii'bfe jforradated cSorMhing;^^^^ 
pk)Wdw bas^such as iactpseo^ ' 

intmmteimla^^by 

muitiidb^e^bAtaineiSi^ such fonps}as 

su^)«isibtisi solilttbns ote yefiicles, and can coiitairi formulatdiy 

agents such as suspendingi St&bU 
ingfedient can be in pbw^er foi^^^^^ 
10 pyrogen-free water, before use. . 

The Therapeutics'can also be^^fo irectal comjpdsitioiis such as suppositories 

or retention enemas, eJg.i containing coriyentibnal suppository bases such as cocoa butter or 

other glycerides, r 

In addition to the formulations described previously, the Therapeutics can also be 
1 5 formulated as a depot preparation. Such long acting formulations can be administered by 
implarilatibn(for example subcutaneoiisly or intramuscularly) or by intramuscular injection. 
Thm; for example, the compounds can beiformulated^ w^^^ 

hydrophobic materials (for example as an emulsion in ah acceptable oil) or ion exchange 
resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

20 Themodified immunoglobulins of the mver^tion may be administered as separate 

compositions or as a single composition v«th more than one antibodies linked by 
conventional chemical or bymol^cular biological methods. Additionally, the diagnostic and 
therapeutic value of the antibodies of the invenition may be augmented by their use in 
combinatibn with radionuclides or with toxins such as ricin or with chemotherapeutic agents 

25 such as methotrexate. 

The composition, if desired, can also contain minor amounts of wetting or 
emulsifying agents, or pH buffering agents. The composition can be a liquid solution, 
suspension, emulsion, tablet, pill, capsule, sustained release formulation, or powder. Oral 
formulation can include standard caniers such as pharmaceutical grades of mannitol, lactose, 

30 starch, magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. 

Generally, the ingredierits are supplied either separately or mixed together in unit 
dosage form, for example, as a dry lyophilized powder or water free concentrate in a 
hermetically sealed container such as an ampoule or sachette indicating the quantity of 
active agent Where the composition is administered by injection, an ampoule of sterile 

35 diluent can be provided so that the ingredients may be mixed prior to administration. 
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contSiii^ 

^[CQfrii)^! or dispertseir dev . 

may c6nthih;ohe The packmay 

fbr examf^l^ compri^ vThe pack or dispenser 

10 device may be accomp Composition comptisihg a 

compound' of the ihy^hti^^ also be: 

prepared, placed in ah approprfc^ 
condition. 

Many methods may be used to introduce fornlulatiohs of the invention; 

1 5 these include biit are not Uniited to oral, ^ntriicere^ intradermal, mtramuscular, 
intraperitoneal, intravenous, subcutaneous, intranasal routes, and via scarification 
(scratching through the top layers of skin^ e.g. vising a bifurcated needle) or any other 
staiKiard routeS:Of immuni^ 

The precise dose of the modified| immunoglobulin molecule to be employed in the 

20 fomiulation will also depend on the routb of administration, and the nature of the patient, 
and should be decided according to the judgment of the practitioner and each patient's 
circumstances according to standard clinical techniques. An effective immunizing amount is 
that amount sufficient to produce an immune response to the synthetic antibody in the host 
to which the vaccine preparation is administered. ; Effective doses may also be extrapolated 

25 from dose-response curves derived from animal model test systems. 

^ 4-2. FFFECTIVE DOSE 
The compounds and nucleic acid sequences described herein can be administered to 
a patient at therapeutically effective doses to treat certain diseases or disorders such as 
30 cancers or infectious dseases. A therapeutically effecti ve dose refers to that amount of a 
compound sufficient to result in a healthful benefit in the treated subject. 

Toxicity and therapeutic efficacy of compounds can be determined by standard 
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the 
LD50 (the dose lethal to 50% of the population) and the ED50 (the dose therapeutically 
35 effective in 50% of the population). The dose ratio between toxic and therapeutic effects is 
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:^xliibit;fe^ ^^^^^ ^idc 

5 cellsaiidi tii^eby^^ 

iiteferaWyvwithin a ranged 

toxicity. Tlie dosage ean varjfjv^tiiii^ dbs;age; |form employed 

10 and the route of admimstmtioh utiHze^ feor any cbmpotind iised ip the meihod of the 
invemion, the therapeutieilly effeaiye db cell culture 

assays. A dose can be fprniulat^^ 

concentration range that inc ludes the 1^^^^^^ the concentration of the test compound which 
achieves a half^maximal inJiibitidn of isy as determinedin cell culture. Such 

15 . information can be used to more^co^^ us^fuKdoses in humans. Levels in 

plasma can be measured, for exaiiiplj^y by high performance liquid chromatography. 

^ 4 1 VA rriNR FORMULATIONS AND ADMINISTRATION 
The invention also provides vaccine formulations containing Therapeutics of the 
20 invention, which vaccine formulations are suitable for administration to elicit a protective 
immune (humoral and/or cell mediated) response against certain antigens , e.g., for the 
tteatment and prevention of diseases. 

Suitable preparations of such vaccines include injectables, either as liquid solutions 
or suspensions; solid forms suitable for solution in, suspension in, liquid jprior fo injection, 
25 may also be prepared. The preparation may also be emulsified, or the polypeptides 
encapsulated in liposomes. The active inununogenic ingredients are often mixed with 
excipients which are pharmaceutically acceptable and compatible v^'th the active ingredient. 
Suitable excipients are, for example, water, saline, buttered saline, dextrose, glycerol, 
ethanol, sterile isotonic aqueous buffer or the like and combinations thereof In addition, if 
30 desired, the vaccine preparation may also include minor amounts of auxiliary substances 
such as wetting or emulsifying agents, pH buffering agents, and/or adjuvants which enhance 
the effectiveness of the vaccine. 

Examples of adjuvants which may be effective, include, but are not limited to: 
aluminim hydroxide, N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr-MDP), N-acetyl- 
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anti^i<Iiotyi^iai|t(b{^^ 
5' particWat?aijli^a|it& ■ ••, 

sustaineireleiefefc^rihulation^^^^^^^ sbncbxi carriers, 

such as pharmaceutical grades of m sodium 
saccharine, cellulose, magnesium carbo 
10 Geiter^lly, the ingredik^ iar^^^ together in unit 

dosage fonhi for exairtple, as adry lyop 

hermetically seded'coh^ner such as an^ a^ indicating the quantity of active 

agent. Whete the cpthposition is adrninistered h^^ ampoule of sterile diluent can 

be prdvided so that'the'ingS^ 
15 In a specific eraibbdiment^ the lyopWlized ihodifiedimmiinoglobulin of the inyention 

is provided in a first cohtairier; a s^ 

aqueoiis solmibn oif 50% glyc^nn, p (^.gvO;O05% brilliant 

green). 

The inventibn also provides a plMirniai<:eutical:^:i^^^ one or more 

20 containers fi lled With one cr more of the ingredients of the vaccine formulations of the 
invention. Associated with^ such Container(s) can b^ a notice m the form prescribed by a 
governmental agency regulating the manufacturci use or side of pharni&ceutiCals or 
biological products, which notice reflect approval by the agency of manufacture, use or sale 
for human administration. 
25 The compositions may, if desired, be presented in a pack or dispenser device which 

may contain one or mote unit dosage forms containing the active ingredient. The pack may 
for example comprise metal or plastic foil, such as a blister pack. The pack or dispenser 
device may be accompanied by instructions foradniinistration. Composition comprising a 
compoundof the invention formulated in a compatible pharmaceutical carrier may also be 
prepared, placed in an appropriate container, and laibeled for tirealment of an indicated 
condition. 

The subject to which the vaccine is admiiiistered is preferably a manmial, most 
preferably a human, but can also be a non-human animal including but not limited to cows, 
horses, sheep, pigs, fowl (e.g., chickens), goats, cats, dogs, hamsters, mice and rats. 

35 
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Msoiy methods be iiised! to iihlrd^ce ihe v^^ of the invention; 

these: ihfeludeiA^^^^ 
inti^eripiea^^ 

fbrMtejSi^^^ patient 
and shdida^:l(eci^ 

circumstances according to standard clinical tecM An;eflFective. immunizing amount is 
1 0 ttiatamount siifficient to produce an immune response to f^^^^^ immunoglobulin 
molecule^m the host (r.e:, an anti-idiotype retetibi^ to \sdiic^ 

administered. Effective doses may also be extrapolated Scorn dose-response curves derived 
from animal model teist systems. 

15 

■ ' Modified imrhunbglobu^ 

fragments thfetebf) that bind a specific molecule that: ii a member of a binding pair may be 
used as diaghostifcs and prognostics, as desdibfeiS heraii. lirxwious embodiments; the 

20 present ihventioii provides the measurement of a m^^ pair, and the uses of 

. such measuremeiits in clinical appilications. -pie modified immunoglobulins in the present 
invention may be used, for example, in the detection antigen in a biological sample 
whereby patients may be tested for aberrant levels of the molecule to which the modified 
immunoglobulin binds, and/or for the presence dfablhormal forms of such molecules. By 

25 "abenant levels" is meant increased or decreased relative to that present, or a standard level 
representing that present, in an analogous sample from a portion of the body or from a 
subject not having the disorder. The modified antibodies of this invention may also be 
included as a reagent in a kit for use in a diagnostic or prognostic technique. 

In the specific embodiments of the invention, a modified antibody of the invention 

30 that immunospecifically binds to a cancer or tumor antigen or an antigen of an infectious 
disease agent may be used to diagnose, prognose or screen for a cancer or tumor or an 
infectious disease associated with the expression of the cancer or tumor antigen or the 
antigen of the infectious disease agent. In a preferred aspect, the invention provides a 
method of diagnosing or screening for the presence of or a predisposition for developing a 

35 cancer characterized by the increased presence of a cancer antigen, which is a furst member 
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of a^maii!g|i^ 
rcoMpnsirig 

5 ctMprises a -yarislbte dbmmn second 
riiei^iberv ibiind 
nkUiraliy \^ 

relative to t& icvd c^ subjtect 
not havinjg;the cancer or a prediisptositibn presence of 

10 thecancer of a predispositidn for dew^^ 

In another preferred aspect, the in Veiition prb vi des a method of diagnosing or 
screening for the presence of an infectious disease agent, characterized by the presence of an 
antigen of said infectious disease agent, which antigen is a first member of a binding pair 
consisting of said tirst member and a second member, said method comprising measuring in 

15 a subjectthe level of immunospecific bii^^ to a sample derived 

from the subject, in which said modified antibody immunospeci^ said antigen 

anci in which said modified antibody comprise^^ at least one CDR 

containing an at least four amino acid portion;©^ portion 
containing a binding site for said antigbn aiitf ^ vdthin said CDR, in 

20 which an increase in the level of said immundspeci the level of said 

' l immunospecific binding in an analogous saniple if^^^^ the infectious 

disease agent, indicates the presence of said Infectious disease agent. 

In another preferred embodiment, the invention provides a method for detecting 
abnormal levels of a particular ligand or receptor in a sample deiivad from a subject by 

25 comparing the immunospecific binding of a modified antibody that binds the particular 
ligand or receptor to the sample with the immunospecific binding of the modified antibody 
to a sample having normal levels of the ligand or receptor. 

The measurement of a molecule that is bound by a modified antibody can be 
valuable in detectiiig and/or staging diseases related to the molecule in a subject, in 

30 screeiiing of such diseases in a population, in differential diagnosis of the physiological 
condition of a subject, and in monitoring the effect of a therapeutic treatment on a subject. 

The following assays are designed to detect molecules to which the modified 
antibodies immunospecifically bind. 

35 
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IniSpecificjemb^tdm . 
abriormdliM^thfefe 

temporal/^Mfe, <*tiutei^^^ to be assayed; 

3Fhe tissue brjcet^^ 
5 or suspectfed, to ■exp«^$s^tHe^j^ij^ proteiir isdlatioh^ m 

herein may; ifbr kair^^ 

Larie, D., 1 988, ^^ArStibcKiicS j S3|iii^i^t^j|(^^ 
Cold Spring Harb6i^;l?!l6w%i^l Iffi^ 
apatient. The modiRei 'ahtibbd^^ 
1 0 present inventionmay ^additionally, be em^^^^ 

or inununoelectron microscopy, for m ^//ii detection of the molecule, /n s/fu detection may 
be accomplished by removing a histological specimen from a patient, such as paraffm 
embedded sections of affected tissues and applying thereto a labeled modified antibody of 
the present invention. The modified emtibpdy (or functionally active fragment thereof) is 
1 5 preferably applied by overlayingMe labeled modified antibody onto a biological sample. If 
the molecule to which the antibody binds is pre.sent in the cytoplasm, it may be desiraible to 
introduce the modified antibody inside the cell, for example, by making the cell membrane 
penneable. Through the use of such a procedure, it is possible to determine not only the 
presence of the particular molkule, but also, its distribution in the examined tissue. Using 
20 the present invention, those of ordinary iid llivVillireadily perceive that any of a wide variety 
of histological methods (such M stantogtprofx:diu;e^^ be modified in order to achieve 
such in Ji/u detection. 

Immunoassays for the particular molecule will typically comprise incubating a 
sample, such as a biological fluid, a ;tissue>extract; *eshly harvested cells, or lysates of 
25 cultured cells, in the presence of a detectably labeled modified antibody and detecting the 
bound antibody by any of a number of techniques well-known in the art. 

The biological sample may be brought, in contact with and immobilized onto a solid 
phase support or carrier such as nitrocellulose, or oxher solid support which is capable of 
immobilizing cells, cell particles or soluble proteins. The support may then be washed with 
30 suitable buffers followed by treatment with the detectably labeled modified antibody. The 
solid phase support may then be wsusihed with ttie buffer a second time to remove unbound 
antibody. The amount of bound label on solid support may then be detected by conventional 
means. 

By "solid phase support or carrier" is intended any support capable of binding an 
35 antigen or an antibody. Well-known supports or earners include glass, polystyrene, 

-51- 



WO.99/25378 ..^ ' •'■ ':PiCT/US98«43id2 ' • 

poljpropyfenei pdiy^^ didctirafin^vn^^^^ modified celluloses, 

potyjicr^iamidesigab^ Pie hatufe of A cither soluble to 

soiriefe^OTiHdrii^bhjblie^^ 
inay havfe Vlttiia^ 

5 capable of bihHii^^ Thus; the sufiiwit cbniig^ 

suffecfrofeaft^^^ 
Prderred supports uicitid^ 

suitable carriers for biridihg aiitibbdjrror antigen, or \yili be able: to asceryh the same by use 
10 ofroutirie experiment^fidh.^^ ^.^^ r . 

TTie binding 'ictiv^ *o 
well known methbds. ITtose skilled iri ifheia^ be able to (determine operative and 
optimal assay cbnditions for. each determination by employing routine experimentation. 

One of thd ways in which a modified antibody can be detectably labeled is by linking 
15 the same to an enzyme arid use in an enzyme inmiunoassay (EIA) (Voller, A., "The Enzyme 
Linked ihmiunosorbent Assay (iLISA)^ 2:1-7, Microbiological 

Associates (Quarterly Publication,: Walkers MD)^ VoUer et al., 1 978, J. Clin. Pathol. 
il:507r520; Butler, 19il , M#.^^^i 

Immunoassay,:eRG;P^tss, Ishikawa et al;. (eds.), 1 98 1 , Enzyme 

20 Immunoassay, Kgaloj Shbin,^^^^^^ The enzyme which is bound to the modified 
. : ^ antibo%:wili;react with an i^^^ » chromogenic substrate, in 

such amaimer as to produb a bhemical moiety which can be detected, for example, by 

.spectrophotbmetriCi fluorimctric or by visual means. Enzymes which can be used to 

detectably label the modified antibody include, but are not limited to, malate dehydrogenase, 
25 staphylococcal' hiiciease, delta-5-steroid isomerase, >^east afcohbl dehydrogenase, alpha- 

glycerophosphatej dehydrbgenasei triose phosphate isomerase. horseradish peroxidase, 

alkaline phosphatase, asparagmasei, glucose oxidase, bcta-galactosidase, ribonuclease, 
. ureasei>catdase,.gliicose-6-phosphate'dehydrogenase, glucoaniylase and 

acetylcholinesterase: The detection can be accomplished by colorimetric methods which 
30 employ a chromogenic substrate fi)r the enzyme. Detection may also be accomplished by 

visual comparison of the extent of enzymatic reaction of a substrate in comparison with 

similarly prepared standards. 

Detection may also be accomplished using any of a variety of other immunoassays. 

For example, by radioactively labeling the synthetic antibodies or fi^gments, h is possible to 
35 detect the protein that the antibody was designed for through the use of a radioimmunoassay 

-52- 



^J^r^^^^Hai^^iii;^^ $evfcntii 

scbtiilatibhxdtittterjjpr^^ 
5 h^isiaiso pbssibl^ fe 

prescnbie caii tlfen 

nuorescehllM^ 

phycbcyaniii kllo^^ 
10 THe mijditeam^ 

metals such as '"EU, or^thers of the lanlh^ mefeils can be attached to the 

antibody using such ttetal chelating groups as difethyienetrilraiiriepcntaccticacid (DTPA) or 

ethyienediianiinetetraacetiic acid (EDTA>. 

The modified antibody also can be detectably la^^^^^^ 
1 5 chemilumihescent compound. The presence of the ch^niiltoinescfeht-tagged antibody is 

then deterniirteid by detecting t^^ presence of li|minescence that^ a^^^^ the course of a 

chemical reaction ■ Examples of particularly usefiil chemituminescent labeling compounds 

are lumiiiolf isplumihd^ ester, imidazole, acridinium salt and oxalate 

ester., 

20 Likewise, a bioluminescent compound may be used to label the synthetic modified 

■ antibody of the present invention. Bioluminescence is a type of chemiluminescence found 
in biolbgical systems* in which a catalytic protein increases the efficiency of the 
chemiluminescent reaction. The presence of a bioluminescent protein is deteimined by 
detecting the presence of luminescence. Important bioluminescent compounds for purposes 

25 of labeling are luciferinj luciferase and aequorin. 

5:6. nKMONSTRATIQN OFTHER APEtmC UTlIjITY 
The therapeutics of the invention are preferably testied in vitro, and then in vivo, for 
the desired therapeutic or prophylactic activity, prior to use in humans. For example, in 
30 vitro assays that can be used to determine whether administration of a specific Therapeutic is 
indicated incltidei/i vitro cell culture assays in which apptopriate cells firom a cell line or 
cells culturtd from a patient having a particular disease or disorder are exposed to or 
otherwise administered a Therapeutic, and tiie effect of the Therapeutic on the cells is 
observed. 

35 
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WK^re thevilie^^ 

turnqfirandgeh;^^^ assayed by ■ 

cpiitoifingitlfellie^^ line) and 

theiraisaym ^» example,. 

5 cellprdliferatmnc^^ 

count, by dkectmg ch^ jsudh as proto- 

o^heogens e;^ 

staining, differentiation can be assessedlsHsuailj^t^^ mdrphology; etc. 

Where the Therapeutic is ^ a^mddifieS ;antil^^ an antigen of an 

^ 0 infectious disease agent or a cellular receptor fcir ari iiife^^^ agent, the potentiial 

efficacy of the antibody may be assayed by cohlactirig the^ t^^ cells 
(either from a:patient or cultured^ceU Une) that are irifected^ disease agent 

and then assaying the cells M reduction in the iiifec^^ or for reduction in 

physiolbgical indicators of infection^with the infe<^ Ahematively, the 

• 1 5 Therapeutic may be assayed by contactiiigvihe ceils (either cultured from a 

patient of from a cultured cell line) that aihe svi^ept^ the infectious disease 

agent but that are not infected with the infectioiLS^^d^^^^^^ the cells to the 

infectious disease agent and then detemiining whether the infection rate of ceils contacted 
with the 'fherapeutic was lower than the infection rate bf cells not so contacted with the 

20 Therapeutic. Infection of cells with an infectious disease agpnt may be assayed by any 
method known in the arl. 

Wherr the Therapeutic is a modified immurioglobiilih specific for a particular ligand 
or receptor, the potential efficacy of the modified immunoglobulin niay be tested by 
contacting the Therapeutic to culnired cells (cither from a patient or cultured cell line) that 

25 express the receptor member of the binding pair and-detenmining whedier the Therapeutic 
prevents ligand binding to the receptor and/br receptor signaling or if the Therapeutic 
stimulates receptor signaling. These indicators can be,mc^^ any method known in 

!• V the art for measuring ligand-receptor binding and receptor isignalingte.g., as exemplified in 
Section 6). 

30 The Therapeutics may also be tested for eflficacy in appropriate animal models, and 

in clinical trials, in humans. The efficacy of the Therapeiitib may be determined by any 
method in the art, for example, after administration of the therapeutic to the animal model 
or to the humann subject, the animal or human subject is evaluated for any mdicator of the 
disease or disorder that the Therapeutic is intended to treat For example, the efficacy of the 

35 Therapeutic can be assessed by measuring the level of the molecule against which the 
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before, diiin^ 

level Qf/lfiefe e^,;by^any of^ 

5 ibiiuinoi^isiay m 5^5, suprd^ or '5 J, infra. 

In 6th«: aspects, tibe mbdifiisa aiiti^ be tested: for efficacy by monitorihg 

the subject fbr imprpyemeoto^ or condition^asscydiMed . , 

with the molecule agmttst wKich^^ synthetic directed^ When the 

mpdified'ahtibody is directed^ . 
1 0* particulai; tumorx)r cane may %fpU6>yc;9^ or screening method' known 

for monitoring cancer fer^^ tiutibr^ the process of 

the cancer or tumor may be moniiofed by as^aying thd levels of the particular cancer or 
tumor amigen (or another antigen associated w either in 

the serum of the subject or by injecting a la^^^ specific for the antigen. 

1 5 Additionally, other imaging^techii[iques, suete (CT) scan or 

sonograms, or any other imaging methpdi m?^^ the progression of the 

cancer or tumor. Biopsies may also performed out such trials in 

humans^ the tests for efficacy of the in^difi^^^ be performed in animal 

models of the particular cancer or tumbri 
20 Where the Therapeutic is specific for an antigen of an infectious disease agent or a 

• : cellular receptor of an inteciious disease agent, the efficacy of the modified antibody can be 
assayed by administering the modified antibod> to a subject (either a human subject or an 
animal model for the disease) and then monitoring either the levels of the particular 
infectious disease agent or symptoms of the partieulai* infectious disease. The levels of the 
25 infectious disease agent may be deterrmhed by^any method knowi^in the art, for assaying the 
levels of an infectious disease agent, e.g., the viral titer, in the case of a virus, or bacterial 
levels (for example, by culfuring of a saini)le from the patient), etc. The levels of the 
• infectious disease agent may also be determined by measuring the levels of the antigen 
against which the rnodified imniunoglobulin was directed. A decrease in the levels of the 
30 infectious disease agent or an amelioration of the symptoms of the infectious disease 
indicates tiiat the modified antibody is effective. 

Where the therapeutic is adniinistered as a vaccine, the immunopotency of a vaccine 
formulation containing the modified antibody of tiie invention can be determined by 
monitoring the anti-idiotypic response of test animals following immunization with tiie 
35 vaccine. Generation of a humoral response may be taken as an indication of a generalized 
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impoitanf^fbr pK^ 

chiiiipauiz^esia^ i^t yaccinefm 

to infect chiitipaiiz^ 
5 the ahtiboidyS^r^^ 

smaller,}less expeh^ prtw^ best canc^ 

immunoglobulm use in 

chimpaii2ide efficacy " 

The inunune response-of be analyzed by various approaches 

10 such as the ^eactivit>^6^the resultiantamhiune antibodieSi as assayed by known 

techniques, e.g, , enzyme linked imrriunosoirbent assay (ELIS A), immunoblots, 
radioimmunoprecipitations,' etc.;:or proteetioxv from in of disease 

symptoms in inununized hosts: 

As one example of suitable animal testing, the vaccine composition of the invention 
15 may be tested in rabbits for t^ an anli-idiotypic response to the modified 

immunoglobulin m(^ecule, F<k example; male specifie-pathogen-fhie (SPF) ybuiig adult 
New Zealand Whit^ irabb TK(^!tesl group of riibBiteeach received 

effective amount of the vaccine; A cbhtr^ 
Tris-HGl pH 9;0 of the v^ccirtexdm^ 
OQ may be drawn from the rabbits every one or two weeks; and serUm maly&d- for anri- 
idiotypicantibodies to thembd and ahti-ahuHdibtypic 
antibodies specific for the antigen against which the modified antibody was directed using, 
e.g. , by a radioimmunoassay (Abbott Laboratories), The presence of anti-idiotypic 
antibodies may be assayed using an ELISA. Because rabbits may give a variable response 
25 due to their outbred nature, it may also be useful, to test the vaccines in mice, 

S 7 ASS AYS OF THE MODIFIE D I MMUNOGLOBULINS 

. After constructing an immunoglobulin having one or more CDRs containing a 
binding site for a particular molecule, any binding assay known in the art can be used to 
assess the binding between the resulting modified antibody and the particular molecule. 
These assays may also be performed to select antibodies that exhibit a^higher affinity or 
specificity for the particular antigen. 

For example, but not by way of limitation, bmding of the modified antibody to the 
particular molecule can be assayed using various immunoassays known in the an including 
but not limited to, competitive and non-competitive assay systems using techniques such as 
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immundaskaysUto 

immpnodiiS^ in ^ /irMiiihmurioa^^ or 

;radims(^ 

imiminofliLid^^^ etc.: In 

one embodiment; £intibpdy^B^ dbfebted^By^de?^^ . 
In another enibodimentv the primaiy^^ a^ detected by detefctingf l)ind^ of a 

secondary antibody or reagefit to thfe prima^^ aritibody. In a further enibodiment^ the 

10 secondaiy aritibody is rabeiledl Mariy mfeans are known ;in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

An in vitro assay system useful iriiassessing the binding of the modified antibody to 
its target molecule is descnbed below. Briefly, a reaction iriixture of the modified antibody 
and the test sample is incubated under conditions and for a time sufficient to allow the two 

15 components to interact with, e.g., bind to each other, thus forming a complex, which can 
represent a transient complex, which can be removed and/ord in the reaction mixture. 

These assays can be conducted in a variety of ways.: For example, one method to conduct 
such an assay would involve anchoring the m^ test substance onto a 

solid phase and detecting the antibody/^^ anchored on the solid phase at 

20 the end of the reaction. In brie enibodiment of such a method, the modified antibody m.ay be 
: ^ labeled, either directly or iridirectly; and ;he test sample l^e anchored onto a solid surface. In 
practice, riiicrotiier plates may conveniently be utilized as the solid phase. The anchored 

. .. . component may be immobilized by non-covalent or covalemattachinents. Non-covalent 
attachment may be accomplished by simpiy^coaiing the solid surface with a solution of the 

25 test sample and drying. 

In order to conduct the assay, the nonimmobilized component is added to the coated 
: suriace containing the anchored component. After the. reaction is complete, uiireacted 
v:'components are removed (cr.g.; by washing) under conditions such that any complexes 
. formed will remain inunobilized on the solid surface. The detection of complexes anchored 

30 on the solid surface can be accomplished in a nimiber of ways; Where the previously 

TOmmmobilized component is pre-labeled, the detection of label immobilized on the surface 
indicates that complexes were formed. Where the previously nonimmobilized component is 
not pre-labeled, an indirect label can be used to detect complexes anchored on the surface. 
Alternatively, a reaction can be conducted in a liquid phase, the reaction products 

35 separated from unreacted components, and complexes detected. 
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acid^ein^pdiia^) j^m^ . 
thereof)^ i^ima^ 
5 pigsi shee|y|p^ 
chimi?anzeesi,m 

human anirnals- coiiM la nucleotide sequence 

encodihg a modifi^ 

humah animal that is trarisgenic^^fo^^^ encoding ?: mbdiiied antibody that 

immunospecifically binds a cancer or tumor antigen cr ihat is transgenic for a nucleic acid 
encoding a modified antibody thait immunospecifically binds ajv antigen of an infectious 
disease agent or a cellular receptor of an infectious disease agent. 

Any technique known in the art may be used :o introduce the antibody transgene into 

' 5 animals to product thfe founder Hues of transgeiiic a^ Such techniques include, but are 
not limited to pipnuclear (Hopj^t and Wagner, 1989, U.S., Pat. No. 

4,873J91); retrovirus mediated gene^ t et aL, 1985, 

Froc, Nad: Acad: SdJ^^^ stem cells 

(Thojnpson et al.^ I989^C^^ 1^83, Mol Cell. 

20 Z?/c>A 3;IS03-1814); and sperm-mediatedge^^ 1989, Cdl5J\I\l' 

. . ,723); etc. For a review of such tecluiiqu6s;-see C-or^on, 1 989, 2 ra^^ Animals, Inil 
Rev, C>io/. 115:171-229, which is incorporated by reference entirety. 

The present invention provides for transgeiiiic dnimals that carry the nucleotide 
sequence encoding the modified antibody :a.< transgene in al 1 their cells, ris well animals 

25 which carry the transgene in some, but not all: their cells, i.e., mosaic animals. The transgene 
may be integrated as a single transgene or in concatamers, e.^^., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and activated in 
.'• a particular cell type by following, for example, tlie teaching of Lasko et al. (Lasko et al, 
1992, Proc. Natl Acad. Set. USA 82:6232-6236). The regulatory sequences required for 

30 such a cell-type specific activation will depend upon the particular cell type of interest, and 
will be apparent to those of skill in the art. When it is desired that the nucleotide encodmg 
the synthetic antibody transgene be integrated into the chromosomal site of the endogenous 
immunoglobulin, gene targctmg is preferred. Briefly, when such a technique is to be 
utilized, vectors containing some nucleotide sequences homologous to the endogenous 

35 immunoglobulin are designed for the purpose of integrating, via homologous recombination 
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^v^ih cft^ bflhe riueleotidc sequdnee of 

into ^ partibiafe(C«l^ 

depend uiiph'^ 

. -art. • ■^';V^;:n^\ ■ • • ■ ■ • • 

Mettiods^foritKe p«p^^ with chosen sites of 

integration are alsb vy^sliknbwn to t^^ 
10 l996, Proc.JVa//.^ 

Once transgenic animals have been generated, the expression of the recombinant 
antibody gene may be assayed utilizing standard techniques. Initial screening may be 
accompHished by Southern blot analysis orPGR techniques to analyze animal tissues to 
assay whether integration of the transgene has taken place the level of mRNA expression 
1 5 of the transgene in the tissues of the transgenic animals mayalso be assessed using 
techniques which include but are not limited to Nprthern blot analysis of tissue samples 
obtained from the animal, /« 5/rw hybridization Samples of gene- 

expressing tissue, may also be evaluated inunuhobytochem^ antibodies specific 

for the antibody transgene. product. 
20 ■ ■ 

6. EXAMPLE: BRADYiaNlN>r:QISrrMNING S 
ANTIBODIES 

This example describes the construction of synthetic modified antibodies that 
immunospecifically bind to the bradykinin receptor (BR), the bradykinin receptor binds to 

25 a native ligand called bradykinin. The BR-bradykinin interaction is one example of a 
binding pair that may be used in the methods of the invention. The BR-bradykinin 
interaction occurs when amino acids in bradykinin, knovm as the binding site, contact the 
bradykinin receptor. The synthetic modified antibodies of this example, contain amino acids 
derived from the bradykinin binding site; These synthetic modified antibodies, therefore^ 

30 mimicthe bradykinin iigand and predictaWy bind to the b Six 
synthetic modified antibodies containing Bradykinin sequences were constructed and 
demonstoted to bind BR as constructed as described below. 

The strategy for producing synthetic modified antibodies containing bradykinin 
binding sequences is outlined as follows: 

35 
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1 ) . usihg^biigonucfebti^^^^^ 

2) ithe engiheercd variaB^^ 
expressSi5n;vettp^ 

cdl antf it^^ 

4)iQfeisyrith^^^ 

1 r-ONf^TRlICTION QFMfc CEIVECQNtAIWING 

10 bradMnin wnding site ^ ^ 

In order toiDDn^iilct t^^ 
site of breuiykimny the fblib^ 

First, single strand oligonucleotides wete to create cohesive double; 

stranded DN A fragments (as diagramed in Figure 5, Step 1 ; see also, Kutemeifer et al., 1994 

15 5/orec/i/2igwej n:242). Specifi^^^^^ 

corresponding to the sequences of interest with 20 base overlapping regions were 
synthesized using automated'techniques of GenoSys Biotech Inc. The specific sequences of 
these oligonucleotides are presented in Figui es: 6 A and B (for construction of the light and 
heavy chain variable regions, respectively); Eigure,6^ lists the sequences of the 

20 oligonucleotides used in engineering the light chain variable region genes containing a 
bradykininbinding sequence. Figure 6% lis^^^ of the oligonucleotides used in 

engineering the heavy chain variable region genes containing a bradykinin binding 
sequence! The combination of oligos used to engineer the six bradykinin CDRs (BKCDRl , 
BKCDR2, BKCDR3, BKCDR4/BKCDR5;BRCDR6)^ t>^X} consensus region 

25 (CoriVLl and ConVHl) are listed in Tabled 



30 
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in ordCT to ebifiaS^^^ of 10 or 12 bligos were 

used to engiheer ii^yaitiabl^^^ Eaeh bligohucleotide was 5- 

phosphbrylated as^fbU^ iricubatted for 1: hour 

5 T4 pblynddediiS^ by heating 

for 5 minutes;^ 70^6^^ 

complemeritary oligpniiCle^ 1 0, olijgb 2 + pliigo 9>:Oligo 3 + oligo 8, 

oligb 4 + oii|o7, oti|b^^5^ 

raicrbcehtrifugij tiibd^ ai^^ Bath at iS5 **C for 5 

1 0 minutes followed by cooling at itK?ni;t^ 3p minute?; ; Annealing resulted in 

short double s^suid DNAjfra^ 

Next, the cohesive double stand DNA fragments longer strands 

(Figure 5; Steps 2-4), until the engineered variable region gene was assembled. 
Specifically, cohesive double strand DN A fragments were ligated in the presence of T4 

1 5 DNA ligase and 10 mM ATP for 2 hours in a water bath maintained at 16''C. Annealed 
oligo 1/10 was mixed with annealed oligo 2/9, and annealed oligo 3/8 was mixed with 
annealed oligp 4/7. TTie resisting oligos ,w^^^ oligo 1/10/2/9 and oHgo 3/8/4/7. 

Next, oligo 3/8/4/7 was ligaaed to oligo 5/6. I'he resuhing oligo 3/8/4/7/5/6 was then ligated 
to oligo 1/10/2/9 which resulted in a full length variable region gene. 

20 Alternatively, when a group of 12 oligos were used, the order of addition was oligo 

numbers 1+12 = 1/12, 2+1 H2/11, 3+10^3/10, 4+9=4/9, 5+8=5/8, 6+7=6/7, 
1/12+2/1 1=1^2/2/1 i,:3/10+4/9=3/10^^^ 5/8+6/7=5/8/6/7, 1/12/2/11+3/10/4/9 = 
1/12/2/1 1/3/10/4/9, 1/12/2/11/3/10/4/9+5/8/6/7= full length variable region gene. Eight 
variable region genes were constructed by this method. Four genes were light chain variable 

25 region and four genes Were heavy chain variable region. The engineered light chain genes 
included ConVLl , a Consensus light chain variable region without a bradykinin sequence; 
BKCDRl, a light chain variable region containing bradykinin sequence in CDRl ; BKCDR2, 
a light chain variable region containing bradykinin sequence in CDR2; and BKCDR3, a 
light chain variable region containing bradykinin sequence in CDR3. The engineered heavy 

30 chain variable region genes included ConVHl, a consensus heavy chain variable region 
without a bradykinin sequence; BKCDR4, a heavy chain variable region contEuning 
bradykinin sequence in CDR4; BKCDR5, a heavy chain variable region containing 
bradykinin sequence in GDR5; and BKCDR6, a heavy chain variable region containing 
bradykinin sequence in CDR6. The sequences of the eight engineered variable region genes 

35 is shown in Figures 4A to 4F. 
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Ekch brie of the eiijgiiie^ coml^iriiiig oligonucleotides was treated as 

fbUdws:-':'': 

The resulting: engineerpd^.y was purified by gel electrophoresis. 

To remdveuiiiigate^^^ 
5 ligjrtedprodurt wi^ 
major band'tdritiw 

centrifuge tube. To ielbasQ tfel^ ^%ajrase; the^g^ sl^ was digested with . 
Agrase I at 40°C for 3 hours/The^^ NaOAc 
and isopropariol at --20'*G for I h^ rpm for 15 

10 minutes; The purified IDNA F^^^^ The 
engiheeifed^ari^le ieg^ then ainplified by PpPtv Specifically, 100 ng of the 

engineered variable region gene was mixed^ w^ of primers and 5 U 

of high fidelity thermostable Pfu DNA polymerase in buff^^^^ DNA was amplified for 28 
cycles. Resulting PGR product was analyzed on 1% agarose geh 

1 5 Each purified DNA corresponding to the engineered variable region genes was 

subsequently inserted into the pUC19 bacterial vector. pUC19, is a 2686 base pair, a high 
copy number £ ca// plasmid vector containing a 54 base pair polyHnker cloning site in lacZ 
and an Amp selection marker. In order to prepare the vector for insertion of the engineered 
variable region gene, 10 ^g oif pUC19 was linearized with //mc// (5^ at 

20 ST^'C resulting in a vector with blunt end sequence 5' GTC. To prevent self re-ligation, 
luiear vector DNA was dephosphorylated w^ U of calf intestine alkaline phosphatase 
(CIP) for 1 hour at 37° C. In order to insert the engineered variable region gene into the 
pUC19 vector, approximately 0.5 \ig of dephosphorylated linear vector DNA was mixed 
with 3 pg of phosphorylated variable region gene in the presence of T4 DNA ligase (1000 

25 U), and incubated at 16**C for 12 hours. 

The bacterial vector containing the engineered variable region gene was then used to 
transform bacterial cells. Specifically, freshly prepared competent PH5-a cells, 50 ixl were 
mixed with 1 jig of pUG19 containing the engineered variable region gene and transferred to 
an electropdration cuvette (0.2 cm gap; Bio-Rad). Each cuvette was pulsed at 2.5 kV/200 

30 ohm^S ^F in an electtX)pbrator (Bio-Rad Gene Pulser). Immediately thereafter, 1 ml of 
SOG media was added to each cuvette and cells were allowed to recover for 1 hour at 37 ^'G 
in cenrnfiige tubes. An aliquot of cells from each transformation was removed, diluted 
1 :100, then 100 pi plated onto LB plates containmg ampicillin (Amp 40 pg/ml). The plates 
were incubated at 37 ""G overnight due to the presence of the Amp marker. Only 

35 transformants containing pUG19 vector grew on LB/Amp plates. 
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agffl^se gel. By this metRdd;p^^^^ 
cleavage due to Ibss of restrietiwi^ite^ 

(CG)E>NA, while t^^ \^diKdut;iifSert^ linear (L) 

double straiiclDNA fragmenton gel. 
10 In order to confirm correct gene seqiiences of the e^^^ region genes 

and to eliminate the possibility df uhwianted matatibhs generated during the construction 

procedure, DNA sequencing was perfbrmedu^ 

(5'AAGAGCTATGAGGATG 3') fbr the clqhes as well as PGR- gene^^p^ 

20 base primer ( 5' GAATTGATGGGTTG GGTGTG 3') on automated ABI 377 DNA 
15 Sequencer. All clones were confirmed to contain 

Six engineered variable region genes that Qo^ sequence were 

constructed by the methods of this example . Shown in table 6 1 the name of the synthetic 

modified antibody and the location corresponding bradykihiri bin^^ within the 

variable regioir gene. For example, the synthetic antibody named hAbBKGDRl contained 
20 bradyidnin binding sequence (BK) in;the:CDRV o gene (Vl). 

. this synthetic ^tibody had a corisensus sequeiice (con) in the variable region heavy chain 

gene (Vr). 



25 



Tahle 6. Rradvldniti-contalnine synthetic modified antibodies 




Name of Synthetic 
Modified Antibody 




v„ 


hAbBKCDRl 


BKGDRl 


GonVHl 


hAbBKCDR2 


BKCDR2 


CorVHI 


hAbBKCDR3 


BKGDR3 


GonVHl 


hAbBKCDR4 


GonVLl 


BKCDR4 


hAbBKCDRS 


ConVLl 


BKCDR5 


hAbBKCDR6 


ConVLl 


BKCDR6 



The amino acid sequences corresponding to variable regions of each of the six 
35 synthetic modified antibodies of this example are listed in Table 7. GDRs are shown in 
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bold, llie BraaykMrirti and 
areihdibked^te 

cases M^atitKecb^ 
5 site^qtiehc*,4he-^^ 

^since the C5ffb^ liEscfepto 

(Stewart and Vavreki^JKe^ pi);51 9i5i Ruic^ 

R:M;, editor, Bradykiriih i^^ ^ork: Waitel 
Dekker^iP^r^ hereby inc 



Tabic 7. Amino acid sequences of eririiieered variable region genes. 
Human kappa Light Chain Subgroup (Kabat et al, 1991) 



15 



20 



Amino Acid 


Region 


Consensus ; 


^BKGDRl 


BKGDR2 


BKCDR3 


1 


FRl 


Asp 


Asp 


Asp 


Asp 


2 






lie. 


lie 


lie 


3 




/ Gin;.. ' ' ' • 


, Gin 


Gin 


uln 


4 






MlBt 


Met 


Met 


5 




. -^Kf ■■ 


Tnr- 


Thr 


Thr 


6 







'-;.^<^ln^^' 


Gin 


Gin. 


7 




^!^r . 




Ser 


Ser 


8 




Pro 




Pro 


rro 


9 




■ -Stk' ' 


"■• Sfet 


Ser 


Ser 


10 




-Safe; .. • iv 




Ser 


;. Ser .■ 


11 




Leu 


Leu 


Leu 


Leu 


12 




Set 


Set 


Ser 


Ser 


13 




Ala 


Ala 


Ala 


Ala 


14 




Ser' 


Set 


Ser 


Ser 


15 




Val 


Val 


Val 


Val 


16 




Gly 


Gly 


Gly 


Gly 


17 




Asp 


Asp 


Asp 


Asp 


18 




Arg 


Arg 


Arg 


Arg 


19 




Val 


Val 


Val 


Val 


20 




Thr 


thr 


Thr 


Thr 


21 




He 


He 


He 


He 


22 




Thr 


thr 


Thr 


Thr 


23 




Gys 


Cys 


Cys 


Cys 


24 


CDRl 


Arg 


Arg 


Arg 


Arg 


25 




Ala 


Pro 


Ala 


Ala 


26 




Ser 


Pi-o 


Ser 


Ser 


27 


(A-F) 


Gin 




Gin 


Gin 


28 


Ser 


Phc 


Ser 


Ser 


29 




He 


Sec 


He 


He 
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20 



30 .. 




;■. ■.' :Ser 


... Pro 


31 




■JA^n? ■ 


Phe 


32 






• . Arg 






'■'L^il;.-,,' 




34 








35 




Trp 




.1/%/ 








37 






Gin- 


Jo 






©hi 


Jy 






Lys 


4U 




""■ '' ''PrA;:-''' ' 


Pro 


41 




vjiy. . 


Glv 


4z 






Lvs 


A'l 
4j 




Ala- 


Ala 


44 








45 \ 






r 


46 
















4o 




lie . . 


lie 


49 






Tvr 
lyr 






Ala 


Ala 


51 




. /via . 


Ala 


CI 

52 






Ser 


53 




per 


Sfir 


54 






f .PU - 


B.E. 

55 




din 


Glii 


56 






OvI 


57 


r-R3 


yiy . 


Glv 
Uiy 


CO 




.V al 


Val 


59 




'iJO 


Pro 


oU 






Ser 


61 




ATg 




oZ 




PKe 


Phe 


ill 

63 






Ser 


o4 




uiy 


Glv 


65 




Owl 


Owl 


66 




vJiy 


Glv 


67 






9er 

Owl 


00 




Glv 


Glv 


69 




Thr 


Thr 


70 




Arg 


Arg 


71 




Phe 


Phe 


72 




Thr 


Thr 


73 




Leu 


Leu 


74 




Thr 


Thr 



:BkGDR2 BKGDR3 



Ser 


Ser 


Am 


Ash 


Tyr 


Tyr 


Leii 


Leu 


Aia .. 

Tip : 


Ala 

tip 


Glh 


Tyr^ 
Gin. 


Glh 


Glh 


Lys 


Lys 


Pro 


Pro 


Glv 
vjiy 


Glv 


T- vc 


T- vc 


Ala 


Ala 


Pm 
I'v*; 


Prh 


T eii 

jUfWu 


Lys: 
Leu 


Leu 


Leu 


Tie 


■•. Tie 


Tvr 


Tvr 


Pro 


Aid 


Glv 


AIa 


■JTIIC 


Ser 




Ser 




JLiVU 


Phe 

LIBS, 


Glu 




Ser 

Owl 


Glv 

uiy 


Glv 
uiy 


Vai 


Val 


Prn 


Pro 


Ser 

OWl 


Ser 


Aro 


Aro 


Phe 


Phb 


Owl 


Ser 

OW& 


Glv 


Glv 


Owl 


Ser 


Glv 
uiy 


Glv 
vjiy 


Ser 

Owl 


Ser 


Glv 
' kjiy 


Glv 
vjiy 


Thr 


Thr 


Arg 


Arg 


Phe • 


Phe 


Thr 


Thr 


Leu 


Leu 


Thr 


Thr 
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5 



75: '■o 






Vi^ ■ ■ 




He 


76/ 




'iSiaf;>- ,'4, 


%r ... 


• 


Sier 


77 






;■ '^^Si^- ■■ 


" '. 


• 5er 


;7«-'''' 


., ■ , • ' ... 








Leii 


79 , 
80 
8* 
82 


' ■ . .'' ... . ■' .. 


; Asp ■ ■ ■. 


/■V;:Gto •■• ■ 

■ ^y^^'- ■•; 

-Asp' ■ 


Gin: ■;. 
• '.i^sp " 


Gin 
Pro 
Glu 
Asp 


83 






Phe 


Phe 


Phe 


84 






■ Al^ 


Ala 


Ala 


85 




,Tlir 


thr 


Thr 


TKr 


86 




Tyr 


Tyr 


Tyr 


Tyr 


87 




Tyr 


Tyr 


Tyr 


Tyr 


88 




Cys 


Gys 


Cys 


Cys 


89 


CpR3 


Gin 


Gin 


Gfai 


Ars 


90 




Glh 


Gin 


Gin 


Pro 


91 




Tyr 


Tyr 


Tyr 


Pro 


92 




Asn 


Asn 


Asn 


Glv 


93 




Ser 


Ser 


;. ^. iSlier .... . 


Phe 


94 


-■ 


Leu 


Leu 


' ''L<^u' 


Ser 


95 


(A-¥) 


Pro 


Pro 


]^ro 


Pro 


96 


trp 


Trp 


trp 


Phe 


97 




Thr 


Thr 


■^.Thr ■ 


At? 


98 


FR4 


Phe 


Phe 


Pife 


Phe 


99 




Gly 


Giy 


Gly 


Gly 


100 




Gin 


din 


Gin 


Gin 


101 




Gly 


Gly 


Gly 


Gly 


102 




Thr 


Thr 


Thr 


Thr 


103 




Lys 


Lys 


Lys 


Lys 


104 




Val 


Val 


Val 


Val 


105 




Glu 


Glu 


Glu 


Glu 


106 




He 


He 


He 


He 


107 




Lys 


t,ys 


Lys 


Lys 


108 




Arg 


Arg 


Arg 


Arg 


109 




Thr 


Thr 


Thr 


Thr 



30 Human Heavy Chain V„ Subgroup I (Kabat et al, 1991) 

Amino Acid Region Consensus BKCDR4 BKeDR5 BKCDR6 

1 FRl Gin Ghi Gin Gin 

2 Val Val Val Val 

3 Gin Gin Gin Gin 

4 Leu Leu Leu Leii 



35 



5 Val Val Val Val 
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AminO/Acid Reigibn.,; GdnsiBhsU 

8 • Oly 

10 Glu 

11 Val 

l4 : Pro 



15 



20 



25 



1 ^ 




Glv 


lO 




Ala 


1*7 






1 & 

16. 




Vai 






T VC 


20 




Val 


21 




Ser 


22 




Cys 


23 




Lys 


24 




Ala 


25 




Ser 


26 




dly 


27 




Tyr 


28 




Thr 


29 




i»he 


30 




1V 


31 


CDR4 


Ser 


32 




Tyr 


33 




Ala 


34 




lie 


35 


(A-B) 


Ser 




35A 


Trp 




35B 


Asn 


36 


FR2 


Trp 


37 




Val 


38 




Arg 


39 




Gin 


40 




Ala 


41 




Pro 


42 




Gly 


43 




Gin 


44 




Gly 


45 




Leu 


46 




Glu 


47 




Trp 


48 




Met 



BKCPR4 BKGDRS BKCDR6 



Glh • 


Gin 


Gin 


'Sec: 


Ser 


Ser 




Gly 
Ala 


Gly 
Ala 


vjiu. , 


yjixx 


riiii 

VjIU 




... Val 


Val 


Bys: 




Lys 


LyS{: }^ 


Lys 


Lys 


Pro 


Pro 


Pro 


0Jy 


Gly 


Gly 
Ala 


S^jf 


Ser 


Ser 


Yal 


Val 


Val 


Lys 


Lyis 


Lys 


Val 


S^ai 


Val 


Ser 


Ser 


Ser 


Cys 


Cys 


cys 


Lys 


Lysi 


Lys 


Ala 


Ala 


Ala 


Ser 


Ser 


Ser 


Gly: 


Gly 


Gly 


tyr 


tyr 


Tyr 


Thr 




Thr 


iPite 


Pke 


Phe 




Thr 


Thr 


Pro 


ISer 


Cam 


Sill 


Tvr 


lyr 


1 ne 




Ala 




lie 


Tip 
lie 








Phe 


Trp 


Trp 


Are 


Asn 


Asn 


Trp 


Tip 


Tip 


Val 


Val 


Val 


Arg 


Arg 


Arg 


Gin 


Gin 


Gin 


Ala 


Ala 


Ala 


Pro 


Pro 


Pro 


Gly 


Gly 


Gly 


Gin 


Gin 


Gin 


Gly 


Gly 


Gly 


Leu 


Leu 


Leu 


Glu 


Glu 


Glu 


Trp 


Tip 


Trp 


Met 


Met 


Met 
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Amino Acid Region 
49 



G6ris6rt«is' 



;BKtDR4 BKGDiRS BKGDM 



10 



15 



20 



25 



30 



35 



50 
51 
52 

■si 

54 

39 

4b 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 



GDR5 



GDR2 



FR3 





Gly • 




Gly 






tip 


tn> 


■#i ■ 


lie- , 


He 


He 




' ' '■■ ..;Asn-.. 


Ash 


Asn 






Gly 


Giy 




'" ■-ASii 


Asn 


Asn 






Lys 


Lys . 






\ Pi^- 


Pro 








Gly 


Wys ■ 




Lys 


Lys 






Ala 


Ala 




. Pio ■•■ " 


iPro 


Pro 


Lys; 




Lys 


Lys 


Leu 


;Leu 


Leu 


Leu 


Leu 


..Leu 


Leu 


Leu 


lie 


He 


He 


He 


Tyr 


Tyr 

✓ 


Tyr 


Tyr 


Ala 


Ala 


Pro 


Ala 


Ala 


Ala 


Glv 


Ala 


Scr 




Phe 


Ser 


Sir 


•■■■Seirl 


Ser 


Ser 


L'c^ii 


Leu 


Pro 


Leu 


Glii 




Phe 


Glu 


'Sis'r 


■Ser 


Arc 


Sc^r 


Giv 


Gly 


Gly 


Gly 


Vkl 


Vai 


Val 


Val 


Pro 


Pro 


Pro 


Pro 


Ser: 


Ser 


Ser 


Ser 


Arc 


Arte 


Are 


Arg 


PKe 


Phe 


Phe 


Phe 


Ser 


Ser 


Ser 


Sbr 


Gly 


Gly 


Gly 


Gly 


Ser 


Ser 


Ser 


Set 


Gly 


Gly 


Gly 


Gly 


Ser 


Ser 


Ser 


Ser 


Gly 


Gly 


Gly 


Gly 


Thr 


Thr 


Thr 


Thr 


Arc 


Arc 


Are 


Arg 


Phe 


Phe 


Phe 


Phe 


Thr 


Thr 


Thr 


Thr 


Leu 


Leu 


Leu 


Leu 


Thr 


Thr 


Thr 


Thr 


He 


lie 


He 


He 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 
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20 



25 



7g Eeu':.; ■ •:" ■•: -Leu " Ijeu Lieu 

79 -W^::. K Pin Glh Gin 

80 lirai Pro Prb. Pro 
g 1 ,. GU. f dlu Glu Qlu 

82 Asp A^pi Ai^ Asp 

83 Ms':" Phe -Phe Ph? 

84 V- ' ^"" Ala A^ Alii 
•85; ''I^-;.--, r--^: ■ ■ 'Thr . 

86 ■ '. : ■ • fyr Tyr 

87 - ] -Wr:: tyr. Tyr Tyr 



89 


CDk3. 




90 






55 






56 




Asfp 


57 




jRlir 


58 




. Asni 


59 




Tyr 


60 




Ala. 


61 






62 




Lys 


63 




jrhe 


64 










Glv 


66 


FR3 




67 




Val 


68 




Thr 


69 




He 


70 




Thr 


71 




Ala 


72 




Asp 


73 




Thr 


74 




Ser 


75 




Thr 


76 




Ser 


77 




Thr 


78 




m 


79 




Tyr 


80 




Met 


81 




dlu 


82 


(A-C) 


Leu 




82A 


Ser 




82B 


Ser 




82C 


Leu 



88 

10 89 cmiy- ' €M- '':r-'&M.- <3ln Arg 

din Glh tm 

Gly Em Gly 

Asp Ee2 Asp 

Thr jSii Thr 

Phs A$h- 

Tyr SSE Tyr 

15 60 Ali Ate iifi,, Ala 

Gin Ehf Gin 

Lys ■ Arig Lys 

Phe Phe Phe 

Gin Gin Gin 

Gly Gfy Gly 

Aig Arg Arg 

Val Val Val 

Thr Thr Thr 

He lie lie 

Thr Thr Thr 

Ala Ala Ala 

Asp Asp Asp 

Thr Thr Thr 

Ser Ser Ser 

Thr Thr Thr 

Ser Ser Ser 

Thr Thr Thr 

Ala Ala Alia 

Tyr Tyr Tyr 

30 80 Met Met Met Met 

Glu Glu Glu 

Leu Leu Leu 

Ser Ser Ser 

Ser Ser Ser 

Leu Leu Leu 

35 
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5 



15 



20 



25 



83! 








85 








87 
88 

• OO;. 








8Q 






■ • ' 










91 




Xyif.' 




92 




GSys 


• Gys 


91 




Alk 


Ala 


94 






Are 




CDR6 




Ala 


9^ 




iPro 


Pro 


97 






Gly 


OS 




Tvr 


Tvr 


00' 




GIv 


Glv 


inn 






Ser 


lUl 






Asp 


1 no" 

1 




Tvr 


Tvr 










yi 






Tvr 






A'cn 


Asn 








Ser 


y4 




'Y>-:iiiit *' 




yj 




Pl^ 

A ■ V 


Pro 


yo 




Trt> 


Tro 


y / 






Thr 


y© 


riv*T 




Phe 


yy 




niv 


Glv 






Gin 


Gin 






Glv 


Gly 


in? 




Thr 


Thr 


lUJ 




T VQ 


Lys 






Val 


Val 






Glu 


Glu 


lUO 




lie 


He 


T n7 

lU/ 




T 


Lys 


lUo 






Arg 


109 




Hir 


Thr 


104 




Gly 


Gly 


105 




Gin 


Gin 


106 




Gly 


Gly 


107 




Thr 


Thr 


108 




Leu 


Leu 



fiKGDp.. BKGDR6 



■Arg'i 

•.o?iii-' 


Arg 

■.•-.Ser; 
Glii 


Ak'' .-^^ 


Asp' 
■k:^ Thr-. 




■ VSI 




Tyr 
Tyr 


Cys 


Cys 


Aia 


Alia 


Arg 


Arg 


Ala 


Ala 


Pro 


Pro 


Gly 


Gly 


TVr 


Phe 


Gjy 


Ser 


Ser 


Pro 


Asfp, 


Phe. 


tyi^ 


Aiig 


Trp 


Trp 


Pro 


Pro 


Ash 


Glv 


Liciii 


Phe 
Ser 


P>0 


Pro 


trp 


Phe 


thr 


Arg 


Phe 


Phe 


Gly 


Gly 


Ghi 


Ghx 


Gly 


Gly 


Thr 


Thr 


Lys 


Lys 


Val 


Val 


Glu 


Glu 


He 


He 


Lys 


Lys 


Are 


Ate 


Thr 


Thr 


Gly 


Gly 


Glh 


Gin 


Gly 


Gly 


Thr 


Thi- 


Leu 


Leu 



-71- 



W099/2iB78- 



PCT/US98/24302 



10 



15 



ld9--„. ■• ■ '■- ;Wali\ , ^0 ■ 

ii^-- /: :$!e!ir- 'Scr, , • 'S^r " ' Ser 

• Ity • . ■■ '^V- . Ser. . ■ ■ .Ser Ser 

6:2. INiSERTldKOFTiHEMi^GINfeE^ 

(Complete anti^^ A 
complete antibody heavy c region, and a hinge 

region. In pi^ifer ttt eonstract'comjilete hjght^^^d the modified variable 

region genes engineered above were then inserted into vectors containing the appropriate 
constant region. Engitteered: Variable region genes with bradykinin sequence inserted into a 
light chaiivCDR, were irteerted into the pMRROl 0.1 vector (Figure 3A), which contains a 
human kappa light chain constant region. Insertion of the engiiieered light chain variable 
region into this vector gave a complete light chain sequence; Alternatively, engineered 
variable region genes with bradykinin sequenceinswrted into a heavy chain CDR, were 
inserted into the pGAMMAl vector (Figure 3B);which contains the human IgGl constant 
region and hinge region sequences. Insertioii of the engineered heavy chain variable region 
gene into this vector resiilted in a complete heavy chain sequence. 

In order to engineer a ntemMnaliian vector encodirig a cornpilete antibody, both a 
complete heavy Chain sequence and a light chaiii sequence were inserted into a single 
mammalian expression vector (Bebbington,:t^R., 19S>i> In METHODS: A Companion to 
Methods m Enzymoiogy, vol. 2, pp. 136-145); The resulting Vector encoded both a light 
chaim and heavy chaiii of antibody and was narned pNEPuDiGV (Figure 3C). 

63. EXPRESSION OF SYNTHET ir MODIFIED ANTIBODIES IN 

MAMMALIAN CELLS 
To examine the production of assembled antibodies the pNEPuDGV vector was 
transfected into COS cells. COS cells (an African green monkey kidney cell line, CV-1 , 

30 

transformed with an origin-defective SV40 virus) were used for rfiort-term transient 
expression of the synthetic antibodies because of their capacity to replicate circular plasmids 
containing an SV40 origin of replication to very high copy number. The antibody 
expression vector was transfected into C0S7 cells (obtained from the American Type 
Culture Collection) using calcium precipitation (Sullivan et al., FEBS Lett. 2S1:120-123, 



20 



25 
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1991). The tranisfected cells 
cultured f6r72hbiirsafter^W 

andBpdies yvere collected; rSi^^ were assayed using 

EliliSiV hiethod foi^^^ 

5 staildktilxMito a^ Boimd assemjjied IgQ 

was det^tcd withaS ahtirluiman^j^^ 
the siibstratfe tetranie 
amoum of assemble ai^ 

10 Hd RRAliVKIl^-^CQNTMN^ 

ANTIBODIES IVnMi^ AND BIND TQ 

BRAD YKININ REGEPT6R 
The synthetic modified ariti Wies engiheered tb contaih bradykinin binding 
sequences were predicted to miniiq the biradykiniriUig and bind the bradykinin receptor 

15 (BR). In order to confirm that these synthetic modified antibodies bound BR, the synthetic 
antibodies were assayed in a bradykinin receptor binding assay. The assay to examine 
synthetic antibody binding to BR was performed iii the following mianner. SV-li cells were 
transformed fibroblasts that express appr-oximateljr 3 ^OOQ^^b^ receptors (BR) per cell. 

Stimulation of bradykinin receptors- on S V-T2 cells leads to a rapid increase in PGE2 

20 synthesis that is proportional to bradykinin binding. Therefore, PGE2 released into the 
medium is indicative of receptor binding. 

As shown in Figure 7A, PGE2 synthesis was stimulated approximately four folds by 
the addition of 1 nM bmdykinin (ligand). PGE2 synthesis was quantitated by ELISA. Also 
examined in Figure 7A was the receptor antagonist HOE-1 40. Addition of both HOE-140 

25 and bradykinin or HOE-140 alone did not le^d t6 PGE2 synthesis. 

Further, as shown in Figure 7B, the expressed modified antibodies were assayed for 
their ability to bind and stimulate the bradykinin receptor. Medium from COS cells 
transfected with an antibody expression vector pNEPuDGVl encoding either hABBKCDR3, 
hABBKCDR4, hABBKCDRS, or consensus was used to stimulate bradykinin receptors on 

30 SV-T2 cells. The synthetic antilx>dies having the variable chain regions BKCDR3 and 
BKCDR5 stimulated PGE2 synthesis in a dose dependent manner. BKCDR4, ConVH 
media alone, HOE-140 did not stimulate PGE2 synthesis (Figures 7B). The lack of PGE2 
syndiesis by cells exposed to BKCDR4 was likely attributed to the fact that the CDR4 
consensus sequence was too short to accommodate the entire bradykinin binding sequence. 

35 Table 6 shows the comparison of consensus CDR amino acid sequences and BKCDR 
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sequence^. The^synMi^ iiu^^ 

tbcoini^te fofT^ 

7C aitoii of braaykmih isi^^ 

inhibifeitheb^ 



Table-8 -r ■ /■ '..,1 . : 

Consensus CDiR3: Gin Gin Tyr Asn Ser teuvPro T^^ 
BKCDR3: Ar^ Pro Pro Gly.PKeiS 

10 Consensus CDR4: Ser tyr Alalle Si^rjT^p Asrt 
BKGDR4; Pro Glyi*he Ser^rpPhe Arg 

Consensus CDR5: Trp He Asn Gly Asn Gly Asp Thr Asn Tyr Ala Gin Lys Phe Gin Gly 
BKCDR5: Tip lie Asn Gly Arg Pro Pro G^^^ Ser Pro Phe Arg Phe Gin Gly 

Taken together, these reisulte indicate that the modified antibodies coritaMng the 
bradykinin binding site wer(5 abie;to bM^^ 

The present invention is npJ ;to;:be l^ijed..in;?cope by % specific embodiments 
described herein. Indeed variojis iirtpdifications;©^^^^ addition to those 

described herein will become appafentito Aose Sldlled in the art from the foregoing 
description and accompanying figures. Such modifications are intended to fall within the 
scope of the impended claims. 

Various references are cited herein; the disclosures of which are incorporated by 
reference in their entireties. 

25 



30 



35 
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WHATISCLAIf^feiSt 

1 . A modified^ih^uhbiloM member of 
a binding pair, whifch bibdih^paiijlc^ a second mienibei^ 

5 saidfiniiiumog GDR 

containing a pbition of ismd^ s^ 

said pcrftion tbn^ and not tjweing 

found naturally in the CDR, , 

said first niembef b^mg a cM^^ 
10 ' \- ' 

2. The modified inimun6gl6bulih.'o^^^ which is an antibody. 

3. The modified immunoglobulin of claim 1 in which the first member is a 
timior antigen. 

15 

4. The modified imihunoglobulih of claim 3 in which said tumor antigen is 
polymorphic epithelial mucin jantig^ri. ; 

5 . The modified immuhoglpbiilin of claim 3 in which said tumor antigen is 
20 human colon carcinomja-asspciated protein antigen. 

6. The modified immunoglobulin of claim 5, in which said portion has an amino 
acid sequence selected ft-om the group consisting of Thr-Ala-Lys-Ala-Ser-Gln-Ser-Val-Ser- 
Asn-Asp-Val-Ala, Ile-Tyr-Tyr-Ala-Ser-Asn-Arg-tyr-thr, Phe-Ala-Gln-GIn-Asp-Tyr-Ser- 

25 Ser-Pro-Leu-Thr, Phe-Thr-Asn-Tyr-Gly-Met-Asn, Ala-Gly-Trp-IIe-Asn-Thr-Tyr-Thr-Gly- 
Glu-Pro-Thr-Tyr-Ala-Asp-Asp-Phe-Lys-Gly, and Ala-Arg-Ala-Tyr-Tyr-Gly-Lys-Tyr-Phe- 
Asp-Tyr. 

7. The modified immunoglobulin of claim 3 in which said tumor antigen is a 
30 human colon carcinoma-associated carbohydrate antigen. 

8. The modified immunoglobulin of claim 3 in which said tumor antigen is a 
human milk fat globule antigen. 

35 
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9; ;tHfe;mbliifie|in^ 
amihoacid segufeifces^^ 

id. TTie moarhed 11^^ 
CDR containing a portion Of tlie seco acid sequence selected 

10 from the group cpnsistihg Ala-Tyr^T 

Arg-Tyr-Asn-Glu-Lys-Phe-Lys-Giy;SeriGlu-^^^^ 
Tyr-Asp-Phe-Ala-Tip-Phe^Ala^t>T-LysrSer-S 
Lys-Ile-Tyr-Leu-Alai Trp-Ala-Ser-Thr-ArgiGlu-^Ser, and Gln-Gl^ 

Arg-Thr. 

15 

11. The modified immimoglobulin of claim 3 in which said tumor antigen is an 
antigen fora tumor of the breast, ovary, uterus, prostate, bladder, lung, skin, pancreas, colon, 
gastrointestinal, B lymphocyte or T lymphocyte. 

20 12. The modified iniihunoglobulin of claim 1 in whibh said cancer antigen is 

selected from the group consisting of KS 1/4 pan-carcinOma antigen, ovarian carcinoma 
antigen, prostatic acid phosphate; prostate specific antigen, melanoma-associated antigen 
p97, melanoma antigen gp75, high molecular weight melanoma antigen, prostate specific 
membrane aritigen, Cacihoenibryonic aitigen, polymorphic epithelial mucin ahtijgen, human 

25 milk fat globule antigien, cdlorected tumor-associated antigen tAG-72, GOI 7-1 A, GICA 19- 
9, CTA-1, LEA, Burkitt*s lymphoma antigen-38.13, CD19, human B-lymphoma antigen- 
CD20, CD33, ganglibridfe GD2, ganglioside GD3, ganglioside GM2, ganglioside C>M3, 
tumor-specific transplantation type of cell-surface antigen, oncofetal antigen-alpha- 
fetoprotein L6, human lung carcihoma antigen L20, human leukemia T cell antigen-Gp37, 

30 neoglycoproteiii, sphingolipids, EQFR, HER2 antigen, polymorphic epithelial mucin, 
malignant human lymphocyte antig;en-APO-l, I antigen M18, M39, SSEA-1, VEP8, VEP9, 
Myl, VIM-D5, D,56-22, TRA-^85, C14, F3, AH6, Y hapten, Le^ TL5, FC10.2, gastric 
adenocarcinoma antigen, CO-514, NS-IO, CO-43, MH2, 19.9 found in colon cancer, gastric 
cancer mucins, T5A,, R24, 4.2. Goj, Dl.l, OFA-1, Gkc, OFA-2, Gbj, Ml :22:25:8. SSEA-S, 

35 SSEA-4, and a Tcell receptor derived peptide. 
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jl3; , %mbdifi^ iihiniuii^ 
a Bindihgtfjmr, 

coiitaiiriihg d^^^^^ 
5 : sid^ 

fourtd iiaturdly in to 

said-firstniember being a^^^^^ 

15. The mpdifiedinu^ 1:3 in whicK smd infectious dise^ 
agent is ^ bacteriiim. 

1 6. The modified immunoglobulin of claim 1 3 in/which said infectious disease 
15 agent is a virus: 

17 . The modified immunoglobulin of claim 13 in which said infectious disease 
agent is a parasite. 

20 18. The modified immunoglobulin 6f cliaim 13 in which the antigen for the 

infectious disease agent is selected from the group consisting of a Brambell receptor, an 
antigen of HSV'2, an antigen of a gonnococcus, an antigen of Treponema pallidum, an 
antigen of Chlamydia trachomatis, or an antigen of human papillomavirus. 

1 9. The modified immunoglobulin of claim 1 3 in which the antigen for the 
infectious disease agent is selected from group consisting of influenza virus hemagglutinin, 
human respiratory syncytial virus G glycoprotein, core protein of Dengue virus, matrix 
protein of Dengue virus, measles virus hemagglutinin, herpes simplex virus type 2 
glycoprotein gB, poliovirus I VPl, envelope glycoproteins of HIV I, hepatitis B surface 
antigen, diptheria toxin, streptococcus 24M epitope, gonococcal pilin, pseudorabies virus 
gSO, pseudorabies virus glycoprotein H, pseudorabies virus glycoprotein E, transmissible 
gastroenteritis glycoprotiein 195, transmissible gastroenteritis matrix protein, swine rotavirus 
glycoprotein 38, swine parvovirus capsid protein, Serpulina hydodysenteriae protective 
antigen, bovine viral diarrhea glycoprotein 55, Newcastle disease virus hemagglutinin- 
neuraminidase, swine flu hemagglutinin, svdne flu neuraminidase, infectious bovine 
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glycoproteiniilvra glyPQ^^^^ 
viiusfebi^'prtitemiheiM^ 

neuraminidase,:equine influeniz^ - 
5 vimst^rpeA/Kefiti^ 

heniesvirus type I glycopr6teirirD(i^ 

bovine respir^ory syncytia vihwifij^ibivj^^ virus 
nucleocapsid protein, bovine parMnfluenzafi^^^ fusibh.piroteiri, bovine parainfluenza 
virus type 3 hemagglutinin neuramihidas^; bovine vital diarrhea vit^ 48,.and 
10 bovine diarrhea virus glycoprotein 53. 

20. The modified inununoglbbiilin oif claim 15 iri^ w^ 

agerit is selected from a group consisting of mycobacteria rickettsia, mycoplasma, Neisseria 
spp.. Shigella spp. legionel la, Ki6rio c/io/er^^^^^ corynebacteria diphtheriae, 

1 5 Clostridium tetani, bordetdla ;7er/ttyjts;HaeinOphilus spp,. Chlamydia spp., and Escherichia 

COli. • ; ... . ...... 

21. The modified immunoglobulin of claim 16 in which the infectious disease 
agent is selected from a group consistihg^pf liepJ^ type B, hepatitis type 

20 C, influenza,.varicella, adenovirus; herpes' simplex tyi^^ simplex type 11, rinderpest^ 

rhinovinis, echovirus. rotiavinis, respiratory syhcytialAanis^ 

cytomegalovmis, echinovirus, arbdvihisj'^haiitavirus, coxsachie virus, mumps virus, measles 
virus, rubella virus, polio virus, human immunodeficiency virus type 1, human 
immunodeficiency virus type II, picomaviruses, enteroviru.ses, caliciviridae, Norwalk group 

25 of viruses, togaviruses, alphaviruses, flaviviruses, coronaviruses, rabies virus, Marburg 
viruses, ebola viruses, parainfluenza virus, orthomyxoviruses, bunyavuxises, arenaviruses, 
reoviruses, rotaviruses, orbiviruses, human T cell leukemia virus type I, human T cell 
leukemia virus type II, simian immunodeficiency virus, fentiviruses, polyomaviruses, 
parvoviruses, Epstein-Bair virus, human herpesviriis-6, cercopithecine herpes virus 1, and 

30 poxviruses. 

22. The modified immunoglobulin of claim 1 7 in which the infectious disease 
agent is selected from a group consisting of Plasmodia, eimeria, leishmania, kokzidioa, and 
trypanosoma, and fiingi. 
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23.: A'liiodifiedi^^ 
a binding pab, wfiifeh W 

coirtainihg a pbitibn of ^Md^^^ 
5 saki portidfi bSif^^ wfiich binding 

site does not haye die iseij^ found; 
naturally in the GPIl,^ , . ; ; . 

said first linenSbOT^itig^aJ ce^ 

10 24. The modified inimunogloM^^ 

25. The modified ininiunoglobulin of claini 23 in which said infectious disease 
agent is a bacterium. 

1 5 26. The modified immunoglobulin of claim 23 in which said infectious disease 

agent is a virus. 

27. The modified imihunogiobulm of claim 23 in which said infectious disease 
agent is a parasite. 

20 

28. The modified iraiiiunoglbbulin of claim 23 in which the cellular receptor is 
selected from a group consisting of LP Vre^^^ cyclase, BDV surface 
glycoproteins, N-acetyl-9-O-acetylneuraminic acid receptor, CD4\ highly sulphated type 
heparin sulphate, p65. Gal alpha 1-4-GaUcontaining isoreceptors, CD16b, iiitegrin VLA-2 

^5 receptor, EV receptor, CD14, giycocOnjugate receptors, alpha/beta T-cell receptor, decay- 
accelerating factor receptor, extracellular envelope glycoprotein receptor, immunoglobulin 
Fc receptor poxvirus M-T7, GALV receptor, CD14 receptor, Lewis(b) blood group antigen 
receptor, T-cell receptor, heparin sulphate glycoaminogly cans receptor, fibroblast growth 
factor receptor, GDI la, CD2, G-protein coupled receptor, CD4, heparin sulphate 

30 proteoglycan, annexin II, CD13 (aminopeptidase N), human aminopeptidase N receptor, 
hemagglutinin receptor, GR3 receptor, protein kinase receptor, galactose N- 
acetylgalactosamine-inhibitable lectin receptor, chemokine receptor, annexin I, actA protein, 
CD46 receptor, meningococcal virulence asisociated opa receptors, CD46 receptor, 
carcinoembryonic antigen family receptors, carcinoembryonic antigen family Bgla receptor, 

35 gamma interferon receptor, glycoprotein gp70, rmc-1 receptor, human mtegrin receptor 
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alpha V t>cla 3, hepanii^s^ GD66 receptbr, ihtegrih recqjtor, 

receptdrUnterfi^ g^infim^^ aljiha4Betd^^ 
5 epidennal growth factor 

receptor, C55CR1^ toptpr,^^ 
surface glycoprbteini TNERp^^^^ 
receptor. 

10 29. A modifiea inOniinpgldbdUniffi^^ biiids a first member of 

a ligand-receptor binding paiir, whiSh'^inding^^p^^^^ bif saiid first member and a second 

member, 

said immimpglbbuUn comprising a variable domain having at least one CDR 
containing a portion of said secbhd member^ 
1 5 said portion cdntainiiig a binding site for said first member and not being 

found naturally in the CDR. 

30. The modified immunbglobulm of claim 29 which is an antibody. 

20 31, The modified immunoglobulin of claim 29 in which said first member is a 

receptor. 

.32. The modified immunoglobulin of claim 29 in which said first member is a 

Ugand. 

25 

33 . The modified immunoglobulin of claim 29 in which said first member is a 
receptor agonist. 

34. The modified immunoglobulin of claim 29 in which said first member is a 
30 receptor antagonist. 

35, The modified immunoglobulin of claim 29 in which said first member is a 
bradykinin receptor. 

35 
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theain^ 

37. ThemoaifleidRiMmij^ 

^ from a group fconsistirig of an opibidirec|p^ a glucose tnuM a ghitaiti^e receptoF^ an 
orphariin receptor, erythropbietin receptor; ihstil^^^^ kinase receptor, KIT 

stem cell factor receptor, nerve growth factor receptor, ihsulinrlike growth factor receptor, 
granulocyte-colony stimulating factor receptor^ sbmatofrbpinTeceptor, glial-dcrived 
neurotrophic factor reiceptor, gp3;9 receptior, G-proteiih receptor class and B2-adrenergic 

10 receptor 

3 8. The modified immunoglobulin of claim 30 in which said ligand is selected 
frorh a group consisting of cholecystokinin, galanin, IL-1. IL-4, IL-5, rL-6, IL-1 1, a 
chemokine, ieptin, a protease -neuropeptide Y, neurokinin- r,neurokinin-2, neurokinin-3, 

^5 bombesin, gastrin, corticotropin releasing hormone,:endothelin, melatonin, somatostatin, 
vasoactive intestinal peptide, epidermal grpy^lh factor, tumo'' necrosis factor, dopamine, and 
endothelin. 

39. The modified imiriunoglobulin of claim 2, 14, 24. or 30. in which said 
20 antibody is of a type selected from the group consisting of IgG, IgE, IgM, IgD and IgA. 

40. A fragment of the modified immunoglobulin of claim 2, 1 4, 24, or 30. in 
, . which said fragment can immunospecifically bind said first member. 

25 41 . The fi^gment of claim 40, in which said fragment is selected from the group 

consisting of a Fab, a (Fab')2va heavy chain dimer, a light chain dimer, and a Fv fragment. 

42. The modified immunoglobulin of claim 2, 1 4, 24, or 30, in which said 
portion is an msertion within said CDR. 

30 

43. The modified immunoglobulin of claim 2, 14, 24, or 30, in which said 
portion replaces one or more amino acids of the CDR. 



44. The modified immunoglobulin of claim 2, 14, 24, or 30, in which said CDR 
containing said portion is a germiine CDR. 
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contiuhiiig^saidpbrti^^ 

46. The mpdifi^ iii^^ said portion 

47. The modified Immunog^ 
portion is in the TMge of 

1 0 48. The modified immunoglo^lih 6f cliim 2, 14, 24, or 30, in which said CDR 

contaiiiing said portion contains no more than 25 aminb acids. 

49. The modified immunoglobuliri of claim 2, 14. 24, or 30, in which said CDR 
containing said portion is the first CX)R;pf the^heayy ch^ region. 

15 ■ ■ ■ "■; • 

50: the modified inrniimogi^bulin of 14, 24, or 30, in which said CDR 

containing said portion is the second GDRiOf ^he^&^^ region. 

5 L the modified inujciunbgldbulm 44, ^y 6r 50, in which said CDR 

20 containing said portion is the third CDR of ;the heavy.cM region. 

52. The modified immunogfobulin of dalin 2, 14, 24 or 30, in which said CDR 
containing said portion is the first CDR of the light chain variable region. 

2- 53, The modified immunoglobulm of claim 2, 14, 24^ or 30, in which said CDR 

containing said portion is the second CDR of the light chain variable region. 

54. The modified immunoglobulin of claim 2, 14, 24, or 30, in which said CDR 
containing said portion is the third CDR of the light chmn variable region. 

30 

55. The modified immunoglobulin of claim 2, 14, 24, or 30, in which more than 
one CDR contains a portion of said binding site* 

56. The modified inununoglobulin of claim 2, 14, 24, or 30 in which a second 
CDR contains a second binding site for a molecule other than said first member. 
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said firstvihei^ 

5i8. The indaifi^^iit^^ 

59; Thembdipfifedjift^^ 
specificity for said fii^ meiiaber tfiah a^^ 
binds said first member. 

60, The modified inumiriog^^ 
affinity for said first member than a natui^Uy pctim^ 
binds said first member. 

15 The modified immunoglobulin of cl^^^ 

binding constant for said first member of at least 2x1 0'M. 

62. The modified immunoglobiilin of eld 2,14, 24, or 30, wherein said 
antibody possesses an affinity constant: for said first member of at least 2x1 0'M. 

20 

63. The modified immunoglobulin of claim 1, 13,23,or29 in which one or more 
cysteine residues in the variable regibh df said immunoglobulin tliat form a disulfide bond 
are substituted with one or more aniinb abid residues that do not have a sulfliydr>'l group. 

25 64. The modified immunoglobulin of claim 63 in which at least one of said one 

or more cysteine residues is at poation 23 ot^ light chain variable region. 

65. The modified immunoglobulin of claim 63 in which at least one of said one 
or more cysteine residues is at poation 23 or 92 of the heavy chain variable region. 

30 

66. The modified immunoglobulin of claim 63 which at least one of smd amino 
acid residues that do not have a sulfhydryl group is an alanine. 

35 
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fii^mcmberofaj^ 

• secGnd:member, • '^l ■ ' 

^ second member, 

said portion contairiihg a bi^^^ for said first member arid not being 

found naturally in the CDR, ; 

s^d first iheitibCTbg^^ 

10 A molecule cQmpniing a^variable domain that immunospecifitally binds a 

first member of a binding paiir, Y4iii:fr bi^ of saidBrst member and a 

second member, 

said variable domain having at least one CDR containing a portion of said 
second member and ndt being found namrdly i 
15 said portion containing a binding site for said first member, 

S2dd first member Mink agent. 

69. A molecule comprising a vmiable domain that immunpspecifically Binds a 
first member of a binding pair, whidh binding pair consists of said first member and a 

2® second member, 

said variable domain having at least one CDR containing a portion of said 

second member, 

. .. said portion containing a binding site for said first member which binding site 
does not have the sequence Asn-Ala-Asn-Pro or Asn-Val- Asp-Pro and is not found naturally 
25 in the CDR, 

said first member being a cellular receptor for an infectious disease agent 

70. A molecule cdmpnsing a variable domain that inmiunospecifically binds a 
first member of a ligand-receptor bmding pair, which binding pair consists of said first 

3® member and a second member^ 

said variable domain having at least one CDR containing a portion, of said 

second member, 

said portion containing a binding site for said first member and not being 
found naturally in the CDR^ 

35 
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iTieiMoi^ single 
chain antibody;, ; ' V 

72. TTiempleei4e:;pf cla^ 

5 domain.. ' . 

73. llie^rholfecule of dm^ 

antibody, except for thb GDR cbntaihirigjSjaitf p domain is from a 

human aiitibody. 

10 

74. The molecule of claim 72 in which the variable domain has framework 
regions from a human antibody £md GDRs from a mouse antibody: except for the CDR 
containing said ponidn, and iii which the constant domain is from a human antibody . 

15 xhe molecule of claim 74 in which said variable domain has at least one of 

framework region having at least one amino acid change with respect to the naturally 
occurring framework region. 

76. the molecule of claim 67, 68, 69, or 70, which is fiised via a covalent bond 
20 to an immunostimulatory or growth enhancing factor or a functional fragment thereof. 

77. The molecule of claim 76 where the immunostimulatory factor is chosen 
from tiie group consisting of interleukin-2, interleukin-4, interleukin-5 , interleukin-6, 
intcrleukin-7, interleukin-10, interleukin-12, interleukin-l 5^ G-colony stimulating factor, 

25 tumor necrosis factor, porin, interferon-gamma, NK cell antigen., and a cellular endocytosis 
recptor. 

78. Aji isolated nucleic acid comprising a nucleotide sequence encoding the 
modified immunoglobulin of claim 1 , 13, 23, or 29. 

30 

79. An isolated nucleic acid comprising a nucleotide sequence encoding the 
molecule of claim 67, 68, 69, or 70. 

80. The isolated nucleic acid of claim 78 in which said nucleic acid is a vector. 

35 
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81". th^feplatfec^nufelc^ 

821 Acellxontaihihgthenud^ 

recoml 

5 



recombinant. ' . 



83 . A cell cohtmriing^ the mxMt^B^ which nucleic acid is 
recombinant. 

84. A recombinmt non-humah a^^ nucleic apid of claim 78. 

10 ■ ' ■ : ■;. : V . ■ . , 

85. A rccdmbinantnon^hUma^^ 

86. A phannaceutical composition jcdin^ 

prophylactically effective amount of the modified imriiim^ 1, 13, 23 or 29; 

and a pharmaceutically acceptable carrier; 

87. A pharmaceutical composition comprising a therapeutically or 
prophylactically effective amount of the molecule of claim 67, 68, 69 or 70; and a 
pharmaceutically acceptable cjurier. 

20 

88. A pharmaceutical composition comprising of a therapeutically or 
prophylactically effective amount of the nucleic acid of claim 78; and a pharmaceutically 
acceptable carrier. 

25 g9 A. pharmaceutical compositioncomprising of a therapeutically or 

prophylactically effective amount of the nucleic acid of claim 79; and a phaimaceutically 
acceptable carrier. 

90. A pharmaceutical composition comprising of a therapeutically or 
^0 prophylactically effective amount of the reconibiiiant cell of claim 82; and a 

pharmaceutically acceptable carrier. 

91. A pharmaceutical composition comprising of a therapeutically or 
prophylactically effective amount of the recombinant cell of claim 83; and a 

^5 pharmaceutically acceptable carrier. 
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92. A yacdhe compdsiti 
immunoglobuliri of claim 1 , 13,^23, pr :2:5i su^^ aa immune response; and; a 

pharniaceutically acceptabte^ 

^ 93. A vaceifil'tor^ 

68; 69, or 70 sufficient to ihduce a^^ • 
-carrier. ' ' - 

94. A vaccine composition comprising aiv amount of the modifi^ 

^ 0 inununogiobulin of claim 63 sufficient to iriduce an anti-idi and a 

pharmaceuticaliy acceptable carrier. 

95. A method for identifying or measuring or detecting a cancer antigen in a 
sample to be tested, which cancer antigen is a first member of a binding pair consisting of 
said first member and a second member, :$aid met^^ the steps of: 

(a) contacting the saniple to be tested with a modified immunoglobulin 
that can immunospecifically bind to said cancer antigen, said modified 
immunoglobulin comprising a variable domain having at least one CDR containing a 
portion of said secpnd member, which portion contains a binding site for said cancer 
20 antigen and is not found naturally; in the GDRl under conditions such that 

: .-immunospecific binding of said moclified- inununogiobulin to any of said cancer 
antigen in the sample can occur; and 

.(b).. detecting any binding of said modified iimnunoglobulin to said cancer 
antigen that occurs; 

25 wherein detection of binding of said modified immunoglobulin to said cancer antigen 
indicates the presence of said cancer antigen in said sample. 

96; A-method for identifying or measuring or detecting an antigen of an 

infectious disease agent in a sample to be tested, which antigen is a first member of a 
30 binding pair consisting of said first member and a second member, said method comprising 
the steps of: 

(a) contacting the sample to be tested with a modified immunoglobulin 
that can immunospecifically bind to said antigen, said modified immunoglobulin 
comprising a variable domain having at least one CDR containing a portion of said 
35 second member, which portion contains a binding site for said antigen and is not 

.87- 



wo 99)25378 



PCt/US98/24302 



found natt«idly in th^G sueh thatiinamimospeiMfic^ 

.said modified immi^^^^ 

antigen thkiocctii^^^^^^^^ :■■■:] . ; 

5 wherein detection of Bindih^^ ^id^^ 
presence of said antigen in siid^sample; : 

97. A mrtliodfbtideMiyii^^ 

tested, which ligaind i^ a jfiret menrf)er?x||i^^ of saiid first member and* 

second member, sdd method cbmpnsihg the^^s^^^ 

(a) contacting the s#tple to be tested with a 
that can inmmunospecifically bind to said ligand, said modified immunoglobulih 
comprising a variable domain having at least one CDR containing a, ponion of said 
second member, which portion (contains a binding site for said ligand and is not 
15 found naturally in the CDR, under conditibns such that immunospecific binding of 

said modified immunoglbbulin to any of said ligand in the sample can occun a&id 

($) detwting:any,bindi said modified immunoglobulin to said ligand 
that occurs; 

wherein <fetection of binding of said Mdified immunoglobu^ indicates the 

20 presence of smd Ugand in sud sanipre. 

98. A method for idaitifying or measuring or detecting a receptor in a sample to 
. .be;tested, which receptor is a first meriiber of a binding pair consisting of said first member 

and a second member, said method comprisingihc steps of: 
25 (a) contacting the sjBiiple to be tested with a modified inununoglobulin 

that can immunospecifically bind to said receptor, said modified inamunoglobulin 
comprising a variable domain hav'mg at least one CDR containing a portion of said 
• second member, which portion contains a binding site for said receptor and is not 
found naturally in the CDR, under conditions such that immunospecific binding of 
30 said modified immunoglobulin to any of said receptor in the sample can occur, and 

(a) detecting any binding of said modified inmiunoglobulin to sdid 
receptor that occurs; 

wherein detection of binding of said modified inununoglobulin to said receptor indicates the 
presence of said receptor in said sample. 

35 
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59!., A kit fot tiie^ a first 

member of a binding ptebi^^ 
comprising in a comaihCT:^^ ^ ^J^^^^ 

(a) a modified immi^ 
5 cancerantigen, saidliimui^ 

one Ci)R: coritaihihg said portibh cdntainiitg a 

binding site for siud taii^ theXiDR;: and 

(b) a means to detect bi|^in|;p£ antigen to said immunogldbiilin . 

10 1 00. A kit for the detectibil of iaft ahtig which 

antigen is a first member of a bihdirig paitj consistin^^^ meinber and a second 

member, said kit comprising in a cbritaine^^^^^ 

(a) a modified imnlunoglobulin which can im^ bind said 
antigen, said immunoglobulin comprising a variable domain having at least one 

^ ^ CDR containing a portion of said second member, said portion containing a binding 

site for said antigen and not beings found natur^^ in the CDR; and 

(b) a means to detect bindipg of said antigen to said immunoglobulin, 

101. A kit for the (ietectibn of avcellular receptor for an infectious disease agent, 
20 which cellular receptor is a first member of a binding pair consisting of said first member 
and a second member, said kit comprising in a container: 

(a) a modified immunoglobulin which can immunospecifically bind said 

... cellular receptor, said immunoglobulin comprising a variable domain having at least 
one CDRcontainmg a portipn of said second member, said portion containing a 
25 binding site for said cellular receptor, which binding site does not hnve the sequence 

Asn-Ala-Asn-Pro or Asn-Val-Asp-Pro and is not found naturaiiy in the CDR; and 

(b) a means to detect binding of said cellular receptor to said 
immunoglobulin. 

30 102. A kit for the detection of an ligand, which is a first member of a binding pair 

consisting of said first member and a second member, said kit comprising in a container: 
(a) a modified immunoglobulin which can immunospecifically bind said 
ligand, said immunoglobulin comprising a variable domain having at least one CDR 
containing a portion of said second member, said portion containing a binding site 
35 for said ligand and not being found naturally in the CDR; and 
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(byam^anstodetectb 

103. A kit for the>detectioh of a re^ 
consistii^ of said first tft(^berahd[asec^ membcrf said kit comprising ih a container: 

5 (a)ia modifibd immimoglo whidh <an Hmhu^^ 

receptor, said immiirioglObtilin v^p^f)Min^^^^^ 
CDR contmhihg'a ppriiOirb^ 
site forsaid receptor.and n^^ 

(b) a meaais to detect ibinding of siaid'receptor to said immunoglobulin. 

10 • ■ 

1 04. A method of diagnosing or screening for the presence of or a predisposition 
for developing a cancer characterized by the increased presence of a cancer antigen, which is 
a first member of a binding pair consisting of said first member; and' a'second member, said 

' 5 method comprising measuring in a subj ect the level of imniunospecific binding of a 
modified immunoglobulin to a sample derived from the subject, in which said modified 
immunoglobulin immunospecifically binds said cancer antigen arid in which said modified 
immunoglobulin comprises a vanable domain having at least one CDR containing a portion 
of said second member, said portion containing a binding site for said cancer antigen and not 

^0 bgjng found naturally in the CDR, in which an increase in thtr lever of said immunospecific 
•••r binding,-*relative to the-Jevelof said hnmunospecific binding in ar. analogoiis sample fi-om a 
subject not having the caricer or a predisposition for deveioping the cancer, indicates tlie 

.. presence of the cancer or a predisposition for developing the cancer. 

25 1 05. A method of diagnosing or screening-fordie presence of-an infectious disease 

agent, characterized by the presence of an antigen of said infectious disease agent, which 
antigen is a first member of a binding pair consisting of said first member and a second 
"t member, said method comprising measuring in a subject the level of immunospecific 
binding of a modified immunoglobulin to a sample derived fiom the subject, in which said 
modified immunoglobulin immunospecifically binds said antigen and in which said 
modified immunoglobulin comprises a variable domain having at least one CDR containing 
a portion of said second member, said portion containing a binding site for said antigen and 
not being found naturally in the CDR, in which an increase in the level of said 
immunospecific binding, relative to the level of said immunospecific binding in an 
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presence cif iiifectio^ 

^ prevention; r cancer ch^^ antigen^ which cianccr antigeii 

is a first member pf si bihidin^ a second member and 

which cancer antigen is immunbspeciiRcadly bound^by a; modified immunogldbulin, said 
immunogiobuiin comprising a variable dpihainihav^^^ alileast o^^ CDR containirig a portion 
of said second member, said portion wntAiiuhg a^^^ site for said cancer antigen and not 

^9. being found naturally in theCDR,rSiich method comprising administering to the.suhject a 
therapeutically orprophylactically^ffectiVe aihOuhl of modified iinmunoglabulin. 

1 07, A method of treating or preventing, in a subject, in need pf such treatment or 
prevention, an infectious disease characterized by die presence of an infectious 

disease agent, which antigen is a first member of a binduig p^ir coasisting of said first 
. member and a second member and which antigen is iinmmiospecificaliy bound by a 
modified immunoglobulin, said inamunoglobuiih comprising a variable domain having at 
least one CDR containing a portion of said second member^ said portion containing a 
. binding site for said antigen and not being found naturally ?n the CDR. comprising 
20.. administering to the subject a therapeutically or prophylactically effective amoimi of said 
'•modified imniunoglobulin. 

. . 108. , . A method of treating orpreventing, in a subject in need of such treaunent or 
prevention, a disease caused by an infectious disease agent that binds to a cellular receptor, 
which cellular receptor is a first member of a binding pairxonsisting of said first member 
and a second member and which cellular receptor is immunospecifically bound by a 
. modified inmiunbglobulin, said immunoglobulin comprising a variable domain having at 
• least one CDR containing a portion of said second member, said portion containing a 
binding site for said cellular receptor, which binding site does not have the sequence Asn- 
30 Ala-Asn-Pro or Asn-Val-Asp-Pro and is not found naturally in the CDR, said method 
comprising administering to the subject a therapeuticdly or prophylactically effective 
amount of said modified immunoglobulin. 
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109. A inethpdi fbrimo^ 

adhSn^eting^the ■ 

5 lio. A methodof piroduci^ : 

binds a cancer antigen, whibh canceranti|eii'^^^^^^ 
siutf first mcnlber and a second menS^ 

variable domain having at least one CDR coritainm^^^ a poriion of said second member, said 
portion containing a binding site for 3aid;0an^ found naturally in the 

9 .€DR, said method comprising growing d: re^^ nucleic acid 

comprising a nucleotide sequence encoding the modified immunoglobulin such that the 
encoded modified immunoglobulin is expressed by the ceiU and recovering the expressed 
modified immunoglobulin. 

15 1 ] I ^ ^ method of producing a modified immunoglobulin that immunospecificaUy 

binds an antigen of an infectious diseased agent, \\hich a^^^ first member of a binding 

pair consisting of said first member and atvsecbnd in<^ immunoglobulin 
cortiprisihg a variable domain having at least one GIDR cdtitaining a portion of said second 
member, said portion containing a Hindih^ site for: and not being found naturally 

20 in the GDR, comprising gro>\nng a recombinant eel! containing a nucleic acid comprisinga 
nucleotide sequence encoding the modiiTied immunoglobuUn such that the encoded modified 
immunoglobulin is expressed by the cell, and recovering the expressed modified 
immunoglobulin. 

25 112. A metiiod of producing a .modified'imruunoglobulin that immunospecificaUy 

binds a cellular receptor for an infectious disease agent which cellular receptor is a first 
member of a binding pair consisiing of said fix'M member and a second member, said 

' ^modified immunoglobulin compfrising a variable domain having at least one CDR containing 
a portion of said second member, said portion conisdmng a binding site for said cellular 

^® receptor, which binding site does not have the sequence Asn-Ala-Asn-Pro or Asn-Val-Asp- 
Pro and is not found naturally in the GDR, comprising growing a recombinant cell 
containing a nucleic acid comprising a nucleotide sequence encoding the modified 
immunoglobulin such that the encoded modified immunoglobulin is expressed by die cell, 
and recovering the expressed modified immiuioglobulin. 

35 
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113. A methodpf pri^ 

ibinds a Uganda which ligmd&^a fi^ consisiirig;of said first 

member and a secctfid rnemblw^^ 
having at least one GDR cpntmmhg 
5 containing a binding sUeibr saidS^ 

method comprising gipwing a^it Jipina^ : 
nucleotide sequence encoding:^e^]^^ 

immunoglobulin is expressed fey the^^^ expressed modified 

immunoglobulin. 

10 

114. A method of producing a modified immunoglobulin thai immunospecifically 
binds a receptor, which receptor is a first member of a binding pair consisting of said first 
member and a second member, said modified immunoglobulin comprising a variable ;domain 
having at least one CDR containing a portion of said second member, said portion 

'5 containing a binding site for said receptor and not bei^^ found naturally in the CDR, said 
method com.prising growing a recdmbinaiit cell co^^ nucleic acid comprising a 

nucleotide sequence encoding the modified inm that the encoded modified 

immunoglobulin is expressed by the ceife and f ecpyerihg the expressed modified 

inununoglobulin. 
20 " " ^' - [ 

1 1 5. ^ A method of producing a nucleic acid encoding the modified immunoglobulin 
of claim i. 15.23 or 29 comprising: . 

. (a) . synthesizing a set of oligonucleotides, said set comprising 
. .oligonucleotides containing a portion of ihe nucleotide sequence that encodes the modified 
25 immunoglobulin and oligonucleotides containing a portion of the nucleotide acid sequence 
that is complementary to the nucleotide seciuerice that encodes the modified 
: immunoglobulin, and each of said oligonucleotides having overlapping terminal sequences 
< with another oligonucleotide of said seL except for those oligonucleotides comaining tlie 
. nucleotide sequences encoding the N-terminal and C-terminal portions of the modified 

inununoglobulin; 

(b) allowing the oligonucleotides to hybridize to each other; and 

(c) ligating the hybridized oligonucleotides, 

such that a nucleic acid containing the nucleotide sequence encoding the modified 
immunoglobulin is produced. 

35 
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116. A method iff ^i^^ ^ jinpaifie^^ 

CDR c(intainih^ biiiding site for 

5 said fifsrmeiftter ahd^^^ 

cancri antigen, said m T ^ ' ' 

(a) grcn^hg;^ 
method of clkiml V5 su|h;^^ 
■•■ 'the-ceilrand' . ■ ' 

10 (b) recovering -the expressed^ 

117. A method of producingTa modified immaiioglobiilih thiat immunospecifxally 
.binds a first member of a binding pain which binding;pair consists of said first member and 
a second member, said antibody comprising a variable domain having at least one CDR 
containing aportion of said second member, said portion containing a binding site ft)r said 
first member and not being found naturally in the CDR, said first member 55(nng an antigen 
of an infectioiis disease ageiit; sai^ me^ 

(a) growihg a recombinant cell containing a nucleic acid produced by the 
mctiiod of claim 115 suc^ iitununoglobulin is expressed 

^0 by the cell; and 

• (b) • • • recoyerihg |he expressed modif ied imniunoglobulin. 

.118. A.method of producing a modified immimoglobiilin tiiat immunospecifi^^^^ 
^ cbinds a first member of a binding pair, which bindin&T>air consists of iioid fct member and 
25 a second member, said antibody comprising<a-variable domain halving at least one CDR 
- containing a portion of said second member, said portion containing a binding site for said 
^. first member, which binding site does not have the sequence Asn-AIa-Asn-Pro or Asn-Val- 
: Asp-Pro and is not found naturally in the CDR, said first member being a cellular receptor 
. for an infectious disease agent, said method comprising: 
30 (a) growing a recombinant cell contairung a nucleic.acid produced by the 

method of claim 115 sueh that the encoded modified imniunoglobulin is expressed 
by the cell; and 

(b) recovering die expressed modified immunoglobulin. 

35 
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bihck^jt firetixwni^ X>f ^aiS fii^t iriemb^ and 

coiitiiining^aipbrtiOT a liiiiding site for said 

5 first:m^ber and np^ found paMlyi^^ Ugand, 
said ihethbd comprising: 

(a) growing a reconibinant:^ the 
method of claim i l 5 such that tKib eh(«^ is expressed, 

by thij cell: and ; ' • 

10 (b) recovering the expressed modified immi^^^ 

120. A method of producing a modified inmmnoglobulin that 

immunospecifically binds a first member; of a binding pair, which binding pair consists of 
said first member and a second member, seiid'antibpdy cpntprising a variable domain having 
1 ^ at least one CPR containing a portion of said second imein^^^ said pprtu^n containing a 
binding site for said first member and not bt:ing found natua;ally said first 

member being a receptor, said method comprising: 

(a) grbwng a recombinant ceil containing a nucleic acid produced by the 
method of claim 1 15 such that the encoded :mpdified im.munoglobulin is expressed 
20 by the cell; and 

. . . . • (b) - • 'recovering the expressed modified immunoglobulin. 

ill.. ...Anisolated nucleic acid produccdby the method of claim 1 15. 

25 122. The isolated nucleic acid of claim-121 rwhich is a vector. 



30 
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vaitebtereglon Klypeorxtype ' 

HaNCIIZZZZaili^^HBFcdOH 
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EcoRl . ; ■ ■:■./■: 

^ . ' € ' V ' ■ : 

-xs; (Xieadef)-. -■ -.■ •-^l ..• ... 

' Itet Ala' trp Val 9rp Shr lieu Leu :Ph0 Xeu Met; Ala. Ala Ala Gin Ser Ala 6l3a Ala 
AXG GOT TG6 6T0 TOO ATC TTG' CIA AtG\GCA< GCT GCC CAA AOT GlUk ddA 

63- . ■ ■ ■• ;^;;.v 

X • : to - . ; ■ \ ,:-->^-:20:. ,:' • • 

Aap lie Gin Het Thr Gliai^ iSer jPrp GIy^ Asp Ai^g Val 

Thr ^ :-- . 

GAT ATC CAA ATG AGA CAA AGT ^ OCtlAOT AOT OTG AOT GCT AGT GTG GGA GAT OGG GTG 
AGSA 123 

21 30 40 

lie Thr .eye Arg Ala Ser Gin jSer :lle Ser Asn Trp Tyr Gin Gin Lye 

Pro. 

ATC ACA TGT CGG GCT AGT CAA AGT ATC AGT AAC TGT TTG GCT TGG TAT CAA CAA AAG 
CCr 183 

41 50 60 

Gly Lys Ala Pro Lye I^eu Leu He Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro 
Ser 

GGA AAG GCT CCT AAG TTQ TTG ATC T2VT GCT GCT AGT AGT TTG GAG AGT GGA GTO CCS 
.AGT 243 

61 70 80 . 

Arg Phe Ser Gly ser Gly Ser Gly: Thr Arg Phe Thr Leu Thr He Ser Ser Leu Gin 
Pro 

CGG TTC AGT GGA AGT GGA AGT GGA AGA CGG TTQ ACC TTG ACC ATC AGT AGT TTG CAA 
OCT .303 

81 90 100 

Glu Asp Phe Ala Thr Tyr Tyr Cj^B Gin Gin Tyr Asn ser Leu Pro Trp Thr Phe Gly 
Gin 

GAG GAT TTC GCT ACC TAT TAT TGT CAA CAA .TAT AAC AGT TTG CCT TGG ACC TTC GGA 
CAA 363 

101 

Gly Thr Lys Val Glu He Lye 

GGA ACC AAG GTG GAG ATC AAG GAA TTC . 390 

EOORI 



FIG. 4A 
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BKCDRl 

1^2 iS?S^vkl TCP Thr l.eu siie ^ieii:k^ Ser Ala Oln.Ala 

So obr ^ o?6 So Adc^ T^ askvic cso ^s <^^^ occ caa oca 

■• ■■ ^ ■ ■ ■■. .■ 

vi,t' ■ ■ • 

1 10 20 

Asp lie Oli Met Thr Oln Stor Pro Ser spr Leu ser Ala ser val Gly Asp Arg Val 

Im! ATC CAA .ATO ACA CAA AOT CCt AOT Aqr TtO ACT OCT AST GTO GGA GAI CAA GTG 

ACA . 123 . . 

91 30' . ; 40 

lie Thr pys Arg Pro Pro Oly Phe Spr Pro Phe Arg Leu Ala Trp Tyr Oln Oln lij^s 

Sc ACA TGT CftA CCT CCT OGC TIC TCT OCT .^l^C^^A^ OCT TOO TAT CCA CaA AAO 

CCt 183 

At SO ®o 

Oly Lya Ala Pro tys I«tt teu lie Tyr Ali.Aia «er Ser l*tt Olu Ser oly Vail Pro 

1^ AGO OCT CCT AAO "TTO TTO ATC TRT GCT OCT A«T AST TTO GAO AGT OGA OTO CCT 
JiiBX 243 

& Phe ser cly Ser Gly''2er Gly Thr Arg Phe^Thr I«a Thr He Ser Ser l«tt Oln 
SS, TTC ACT GGA AGT GGA AGT OGA ACA CGO TTC ACC TTO icC ATC AOT AOT TTO CAA 
OCT 303 

lla Aap Phe Ala Thr Tyr Tyr cya Gin Gin Tyr Asn Ser Leu Pro Trp Thr Phe Oly 
So 6M? TTC OCT ACC TftT TAT, TGT CaA CAA TAT AAC AGT TTO CCT TOO ACC TTC OOA 
CAA 363 

101 • , 

Oly Thr Liys Val Glu He Lye . 

oS ACC AAO OTO OAO ATC AAO OAA TTC 390 
EOORl 
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BKeiiit2' •■ 

OJIA TTC ... ^ 

-19' (Leader) . . "1 

Met Ala trp val Trp xhr lieu Leu^ P^^ Ala Gin Ala 

MO OCT TOO OTO TOG ACd TTO «!C GAA GGA 

63 * ■•• : ••: " "•• ' * ' ■ " 

1 lb 

Asp lie Gin Met Thr OIn Ser Pro Ser Sevr JiBV^ Val Oly Asp Arg Val 

Thr 

OAT ATC <SAA ATO ACA GAA AOT CCT JfeX ACT ACT OCT AQT OTO G0A .6AT GAA OTO 
ACA 123 

21 30 40 

He Thr eye Arg Ala Ser Gin Ser lie Ser Asn Ty^ Leii Ala Trp ^ Gin Ola Lye 
Pro 

ATC ACA !rGT OQG GOT ACT CAA AGT ATC AGT AAC TAT TTO OCT TOG TAT CAA CAA AAG 
CCT ' 183 

41 SO 60 

Oly Lys Ala Pro Lye l.eu Xeu lie Tyr Pro Gly Phe Ser Pro Phe Aig Gly Val Pro 

Ser ^ ' 

GGA AAG OCT OCT AAG TtO TTO ATC TAT CCT CGC TTC TCT CCT TTC CGG GGA^GTC CCT 

AST 243 

61 70 80 .... . 

• Arg Phe Ser Oly Ser Oly Ser Gly Thr Arg Phe Thr Leu Thr lie Ser Ser Let^ oin 

Pro' • • 

C60 TTC AGT GGA ACT GGA AGT GGA ACA CGG ACC T^ ?^CC ATO AGT AGT TTO CAA 

OCT 303 

81 90 .100. 

Olu Asp Phe Ala Thr Tyr Tyr Cyo Gin Gin Tyr Aan Ser Leu Pro Trp Thr Phe Gly 
Oln 

GAG GAX TTC OCT AOC TAT TAT TOT CAA CAA TAT AAC AGT TTO CCT TOO ACC TTC GGA 
GAA 363 

101 

Gly Thr Lys Val Olu lie Lyo 

GGA ACC AAG OTO GAG ATC AAG GAA TTC 390 
SOORl 



FIG. 4C 



-19 (Iieaclfer) -31 
Itet Ala trp Val Trp Thr l#eu Leu Pho liOU^; Ala Gin Ala 

ftliff OCT TGG GTG TGG WX: TTO CTO CAA AGT GCC CAA ^CA 

■ei •/ j-^"'-'-' - ' • • 

1 10 20 

Asp He Gin Met Thr Gin Ser Pro Ser iSer'Leu Ser Ala Ser Val Gly Aap Arg Val 
Thr 

GAT ATC CAA ATG ACA CAA AGT OCX AGT AGT TTG AGT got act GTG GGA gat GAA GTG 
ACA 123 

21 30 40 

He Thr Cya Arg Ala Ser Gin Ser He Ser ABri Tyr I*eu Ala Trp Tyr Gin Gin Lye 
Pro 

AXC ACA TGT COG GOT AGT CAA AGT ATC ACT AAC TAT TTG GOT TGG TAT GAA GAA AAG 
OCT 183 

41 50 60 

Oly Lys Ala Pro Lya Leu Leu Zle Tyr Ala Ala Ser Ste Leu Glu Ser Gly Val Pro 
ser • 

GGA AAC GCT OCT AAO TTG TTG ATC T&T GCT . GOT ACT ; AGT TTG GAG AGT GGA -GTG CCT 
AGT 243 

61 70 80 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Arg <Phe Thr Leu Thr lie Ser Ser pea Oln 
Pro / 

GGG TTC AGT GGA AGT GGA AGT <SGA ACA CGG.'TTC . AOC TTG ACC ATC AGT AGT TTG CAA 
CCT 303 

81 90 iOO 

Glu Asp Phe Ala Thr Tyr Tyr Cys Arg Pro Pro Gly Phe Ser Pro Phe Arg Phe Gly 
Gin 

GAG GAT TTC GCT- ACC TAT TAT TGT AGG CCT CCT GGC TTC TCT CCT TTC A6G TTC GGA 
CMi 363 

101 

Gly Thr Lys Val Glu He Lys 
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om yal Oin teu vai -Oln- fier Cly Ala Olu Val Lys Iotb Pro 

SS SJ cdc Oct 

GGC GCt TCX OTO' IttiO CTO 123 



21- 30 35A 35B 

40 

Ser Cys Lys Ala Cer Gly Tyr Thr Phe Thr Ser Tyr Ala ILe 
Ser Trp Abq ttp Val tog Gin Ala 

TCT TOO AAO OCT TCT GGC TAC AGA TTC ACA TCT TAG GCT ATA 
tCT TGG AAT TG9 6TG AOG CAG GCT 189 

41 . .. . SO 60 

Pro Gly Gin Sly Leu Glii Trp Met Gly Trp lie Asn Gly Aen 

GIV ABp Thr Asn 1^ Ai'a 

OCT GGC CAG GGC CTG GlUSf TGG ATQ GGC TGG ATA AAT GGA AAT 
GGA GAT ACA AAT TAC QCC 249 
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2, 30 3SA 3SB 40 

S6r Cya Lys Ala Ser Gly lyr Thr Phe Thr Pro Gly Phe Ser Pro Phe Arg Trp,Val 

^ TGC ^ GOT TCT GGC TJU: AOV TTC ACA COT GGC TTC TCT CCT TTC AGO TGO 6TG 
AGO CAG OCT iB9 

A1 SO 

Pro Oiy Glh Gly Leu Gltt Trp -Het Gly Tr© lie. Aon Gly Asn Gly Asp Thr Asn Tyr 

^ GGC CAO GGC CT6 GAG^TGG A^ «5A GAT ACA AAX TAC 

QCC 2'49 .. 

61 • 70 ' 80 

Gin Lya Phe Gin Gly Arg val Thr lie tair Ala Asp Thr Ser Thr ser Thr Ala Tyr 

Hcrt: ' ■ ■" ■ 

CAG AAO TTC CAG G6A Al(*j 6TO 'ACt ?!^^ VSS ACT TCT ACT GPT laC 

ATO 309 

81 82A 82B 82C 90 . . . 100 

Olix Leu ser Ser Leu Arg Ser Olu Asp Thr Ala Val Tyr Tyr Pye Ala Arg Ala Pro 

Glv Tyr" oiy Ser ■ • . " * 

GAG CTG TCT TCT CTO AGO TCT GAG GAT ACT CCT CTT TAC TAC TGC CCT AGO OCT CCT 
GGC TAC GGC TCT 378 

101 110 

Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
GAS Va TGO G6A CAS G6A ACA CIO OXT ACA GIT TCT TCT GAA TTC 
«3 
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Gin val. GIA Leu val Oln Sex 6ly Ala Glu yiBiJL:ilY^ ^ Gly Ala ser Val Lys 

vai ■^; --"v-" * . 

GAG GXT GAG CZG GTG GAG :TCX GGC GGT GAG GTG- JAG' A GTC AAG 

6TG 123 

21 30 3^A 35B 40 

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyx !rrp Asn Trp Val 

Arg Glh Ala 

TOT toe AAG GOT TCX GGC TAG ACA TXC ACA TCT TAG GOT ATA TOT TGG AA7 TCG GTG 
AGG CAG GOT 189 

41 50 .66 

Pro Gly Gin Gly Leu Glu Trp Met Gly Trp lie Asn Gly Arg Pro Pro Gly Phe ser 
Pro 

OCT GGC CAG GGC CT6 GAG TGG ATG GGC TGG ATA AAT GGA AGG CCT CCT GGC TTC TCT 
OCT 249 

61 70 . 80 . 

Phe Artg Phe Gin Gly Arg Val Tbjc He Thr Ala Asp T£r Ser Thr Ser Thr Ala Tyi: 
Met 

TTC AAG TTC CAG GGA AGG GTG ACT ATA ACT GCT GAT ACT TCT ACT TCT ACT GCT TAC 

ATG ■ ••":369 • ■ . ; ■• 

61 82A 82B 82C 90 100 

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ala Pro 

Gly Tyr Gly Ser 

GAG CTG TCT TCT CTG AGG TCT GAG GAT ACT OCT 6TT TAC TAC TGC GCT AGG GCT CCT 
GGC TAC GGC TCT 378 

101 110 

Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
GAT TAT TGG GGA CAG GGA ACA CTG GTT ACA GTT TCT TCT GAA TTC 
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6ln Val Gin Leu Val Gin iser Gly Ala Clu Val tya Lye Pro Oly Ala Ser Val Lys 
Val 

CAG GTT CAG CTG OTG C!AG TCT GGC GCt GAG 6T0 AAG AA6 OCT GGC GOT TCT GTG AAB 
GTG 123 

21 30 3SA 3SB 40 

8er Cys tys Ala Ser Gly Tyr Thr Pbe Thr Ser Tyr Ala lie Ser Trp Aon Trp Val 

TCT^ Sg OCT tCX GGC lac ACA ITC^^ A^ TCT TAC GCT ATA TCT TGG AM? TGO GTG 
AGO CAB GCT • 189 

41 50 60 

Pro Oly Gin Gly tea Olu Trp Met Of y Txrp lie Asn Gly Aan Gly Asp Thr Aisn Tyr 

bCI GGC CAG GGC CTG CBkG T0&^^^^ AM GGA AAT GGA GAT ACA AAT TAC 
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61 70 80 

Gin Lya Phe oln Oly Arg Val Thr lie Thr Ala Asp Thr ser Thr Ser Tht Ala Tyr 

AA8 TTC CRG GGA AGO iOTS ACT AXA ACT GCT GAT ACT TCT ACT TCT ACT GCT ^TSC 
'■'aTO '309 , 

fil 82A fi2B 82C ®0 

Olu Lett ser Ser Lou Arg Ser Olu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Pro Pro 
SSSoTCTTCTCTGAGGTCTOROOATACTGCrCTTTACTAC TGC OCT AGO CiT CCT 
GGC TTC TCT CCT 378 

•101 lio . 

Phe Aro Trp GlY Gin Oly Thr LOU val Thr Val ser Ser 

SS MG tS Sa CAG OOA ACA CIO GTT ACA GTT TCT TCT GAA TTC 
.423 
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nucleic acid encoding the modified immunoglobulin. 

Group IVa-IVf; claim(s) 1-3. 8. 9. 67. 95. 99. 1 10. 116 and claims 39^6. 71-94. 109.115. 121-122. wherein claims 39- 
66. 71-94, 109. 1 15. 121-122 depend upon any of claims 1-3. 67, 95, 99. 1 10 or 1 16, dmwn to a modified 
immunoglobulin that bin'ds to a cancer antigen, a molecule comprising a variable domain . that binds to a cancer antigen., 
a method for identifying or measuring or detecting cancer antigen using a modified immunoglobulin that binds a cancer 
antigen, a kit for detecting a cancer antigen, a method of producing the modified immunoglobulin or a method of 
producing the nuclinc acid encoding the modified tmmunoglobiilin. 

Group Va-Ve. claim(s) 1-3. 8. 10, 67. 95. 99, 110. 116 and claims 39-66. 71t94. 109. 115. 121-122, wherein claims 39- 
66, 71-94. 109. 115, 121-122 depend upon any of claims 1*3, 67. 95, 99. 110 or 116. drawn to a modified 
immunoglobulin that binds to a cancer antigen, a molecule comprising a variable domain that binds to a cancer antigen, 
a method for identifying or measuring or detecting cancer antigen using a modified immunoglobulin that binds a cancer 
antigen, a kit for detecting a cancer antigen, a method of producing the modified immunoglobulin or a method of 
producing the nucleic acid encoding the modified immunoglobulin. 
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Group Vla-VIlc, cUim|(8) IrS. l i; 67;:9i. 99^ ^9:6S^^7W?4, 109^15; 12^^^^ 

6(5^^1^94, 109; llii 121^122 dcp^^^ii^ / 

immuDoglobulih that biinls id »-caiiccr*Dt^^^ a yairmblo domain tJiat fcf|«ia« t^ 

a metbod for idehtij^gior measuiih detwtihg canccr andgCD using a modified iMunoglobulin^ 

antigen, a kit for detectihg a cahceir ditigeh; a miiji^^^^^ 

pitxiuciwg tike audeic acid rae^ 

Group V1I(1>VH(69X claim(s) 1-3, 12, 67. 95, ^,110, 116 and claims 3?^. 71-94, 109. 115, I21-m/whcr^ claims 
39-66, 71-94, 109, 1 15, 121-122 depend upon any of claims 1-3. 67, 95. 99. 110 or 1 1^. drawn, to a mbdificd 
immunoglobulin tbiU binds to a ciancer antigen, a molecule comprising a variable domain thia bin<Js to a cancer antigen, 
a method forldeatifythg or measuring or detMting cancer antigen using a modified imoiunog|obul^ binds a cancer 
antigen, a kit ibr detecting a cancer antigen, a methoil of producing the rnddifitsd immiuo^bbulih or a method of 
producing the nudeid acid encoding the modified immunoglobulin. 

Group V1II(1)-VIII(12X claimCs) 13-15, 20. 68.69, 1 1 U 1 17 and claims 39-66. 7 1-94, 109. 115, 121-122, wherein claims 
39-66. 71-94, 109. 115. 121-122 depend upon any of claims 13, 14, 67, 111, 117 drawn to infectious agent ligand, and a 
molecule comprising a . variisble domaiii that b^ 

Group IX(1)-1X(54), clairo(s) 13, 14, 16. 21; 68, 69, 111. 117 and claims 39-66, 71-94, 109. 115. 121-1122. wheieia 
claims 39-66. 71-94, 109. 115. 121-122 depend upon any of claims 13. 14. 67. Ill, 117 drawii.to infectious agent 
ligand, and a robieciile comprising :a\ variable that binds to an infectious agent antigim. 

Group X(l>X(6X cIaim(8) 13. 14. 17, 22. 68, 69. 1 11. 117 and claims 39-66, 71-94, 109, 11 claims 
39-66, 71-94. 109, 115. 121-122 depi^diipim^M of claims 13, 14;^67, 111. 117 drawii to infectious agent ligand. and a 
molecule comprising a variable domra that bmdk to^^ 

Group XI(l>XK6X claim(s) 13, 14, 18.;68. (59; ! lU 117 and claims 39-66. 71-94* 109, 115, 12 lrl22. wherein claims 
39-66,71-94, 109. lb. 121-122 depend :up^^ 14.67. 111. 117 drawn to.mfe^tibus egentii^^ 

moleeule eomprisingia variable domain that; binds to an [infectious agent antigen. 

Group XII(1)-XII(43X ciaim(8) 13, 14, 19, 68, 69, 111, 117 and claims 39-66, 71-94. 109. 115. 121-122. wherein claims 
39-66. 71-94. 109. 115. 121-122 depend upon any of claims 13, 14, 67, 111. 117 drawn to infectious agent ligand, and a 
molecule comprising a variable domain that binds to an infectious agent antigen. 

Group XIII, clairo(s) 23-25, 101. 109. 112. 115. 118. li21-122 and claims 39-66, 71-94, 109. 115, 121-122. wherein 
claims 39-66, 71-94. 109, 115. 121-122 depend upon any of cUims 23-25 101, 109. 112, 115.. US. 121-122. drawn to a 
modified immunoglobulin which binds to a cellular receptor for an infectious agent 



Group XIV, claim(s) 23, 24, 26, 101. 109, 112, 115. 118, 121-122 and claims 39-66. 71-94. 109, 115. 121-122. wherein 
claims 39-66, 71-94^ 109. 115, 121-122 depend upon any of cUims 23. 24. 101, 109, .112. 115. 118, 121-122, drawn, to a 
modified immunoglobulin which binds to a cellular receptor for an infectious agent 

GftMip XV. clatm(s) 23. 24, 27, 101, 109, 112, 115. 118. 121-122 and claims 39-66.71-94, 109. 115, 121-122, wherein 
claims39-66. 71-94, 109. 115. 121-122 depend upon any of claims 23. 24, 101. 109, 112. 115. 118, 12 M22. drawn toa 
modified immunoglobulin which binds to a cellular receptor for an infectious agent 

Group XVI(I>XV1(76). claim(s) 23. 24. 28. 101. 109, 112, 115. 118. 121-122 and claima 39-66. 71-94. 109. 115. 121- 
122. wherem claima 39-66, 71-94; 109, 115, 121-122 depend upon any of claims 23, 24, lOl, 109. 112. 115, 118. 121- 
122. drawn to a modified iromunpglobulin which :binds to a cellular receptor for an infectious agent 

Group XVII(1>XV1I(26X claim(a) 29, 30, 38/ 70. and claims 39-66. 71-94, 109. 115. 121-122, wherein claims 39-66; 
71-94, 109, 115, 121*122 depend upon any of claims 29, 70. drawn to a modified immunoglobulin that binds to a 
modified immunoglobulin that binds to a ligand receptor binding pair and, a molecule comprising a variable domain that 
binds to a modified immunoglobulin that binds to a ligand receptor binding pair. 

Group XVIlI(l>XVin(16X claim(s) 29, 31, 37, 70, and claims 39-66. 71-94, 109, 115, 121-122, wherein claims 39-66, 
71-94, 109, 115. 121-122 depend upon any of claima 29, 70. drawn to a modified immunoglobulin that binda to a 
modified immunoglobulin that binds to a ligand receptor binding pair and. a molecule comprising a variable domain that 
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Gnmp )aX;^cliii^ 109, 115; I21ri22; i^e^tm 

a Wbdified-tmi^^^ 

Group XX tUim(i) 29^ 33V^7^^^ 7 1-94. 109, 113; 

12 1*122 depend ttppn any bf claims 29. 70. drawn to a modified immunoglobulin that lyiads to a ropdifi^ 
immunoglobulin tbat btridi to a ligand receptor binding pair and, a molecule comprismg;a ;yana^^ domieiin that binds to „ 
a modified tmmunbglobuliii that a ligand receptor binding pair. 

On>up.XXI. daiitt(s):29; 34. 70, and claims 39-66, 71-94. 109. 115, 12 1-122.. wheiein claims 39-66. 71-94, 109, 115. 
121-122 depend apon any of elaiait 29, 70; drawn to a modified immttnoglobuliii that binds to a modifi^ 
immunoglobulin that bmds : to • molecule comprisiiig a vairiablb domain that binds to 

a modified immunbglobutb that^liinds to a itgand receptor binding pair. 

Group XXII. claim(8) 29. 35. 36.^^ 71-94. 109, 115. 121-122, wherein claims 39-66. 71-94, 109, 

115. 121*122 depend upon any of claims 29, 70, drawn to a modified immunoglobulin that binds to a modified 
immunoglobulin that binds to.a ligand receptor binding pair and. a molecule comprising a variable domain that bmds to 
a modified 'imniunogl(^uiin > that binds ^to 

Group XXllU claini(8)^9; 70i and^laims>39^^^ 71^94, 109, 115, 121-122. wherein claims 39-66. 71-94-109. 115. 121- 
122 depend upon any of claims 29, 70. drawn to a modified immunoglobulin that binds to a modiined 
that binda to a ligaad ieceptor binding pair and. a molecule compriamg a variabU domain , that ^nds to a modified 
immunoglobiiliiitthat binds, to 

Group XXIV. daim(s) 96 and 100. drawn to a method of detecting, identifying or measuring an infactious agent 

Group XXV. claim(s) 97 And 102, drawn to a method of detecting, identtfymg or measuring a ligand. 

Group XXVI. cla>ni(s) 98 and 103. drawn to a method of detecting, identifying or measuring a receptor. 

Group XXVII. claim(s) 104, drawn to a method, of diagnosing or scfteaing for cancer. 

Group XXVIU. claim(s) .105, drawn.to a method of diagnosing or screening for an infectious agent. 

Group XXIX. el3im(s) 106. dmwn to a method of treating or preventing cancer. 

Group XXX. claim(s) 107, drawn to a method of treating or preventing infection. 

Group XXXI. claims ll3 and 119 drawn to a method of making a modified immunoglobiilin which binds to a ligand. 

Group XXXIl.xlaims 1 14 and 120, drawn to a method of making a modified immunoglobulin which binds to a receptor. 

It U noted that claims 6. 9. 10, 15, 23-28, 101, 108, 109, 112, 115, 121.n2 contain sequences. As of 
2/22/99, a computer readable form of the sequence UsHng baa not been entered for this spjfiUcation. Because the 
sequenees are necessary to seareb claims 6, 9, 10, IS, 23-28, 101, 108, 109, 112, 115, 121-122. these claims wiU only 
be eiamlnad if a computer readable form of the aequence listing has been aubmlltcd and entered. 

This applicadon contains cUims directed to more tfian one species of this generic invention. These species are deemed to 
lack Unity of Invention bef^M i they are not so linked as to form a single inventive eoneept under PCT. Rule 13.1. la 
order for more than one speciea to be searched, the appropriate additional search fees must be paid. The species are as 
follows: 

For Group Ila-jlf each of the peptides of claim 6 are viewed as a distinct species as there is no apparent common core 
structure.. 

For Group IVa-fVf the peptides of claim 9 are viewed as a distinct species as there is no apparent common core 
structure. 
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For tGrbiip Vl-Vo itlie:'peptidM^ of 'claim ;i6 :are viewed ts a disttthctispea as thcreiitiio apparent common core 
stnicture. • " " 

For broup YIa^k the various cance^ 

Fbr droup yil(l^yii(69) the antigens ofrclaim U2 aro viewed; M a di's^^^ cbre 

ftniCtUio'. ■. ■ . .' ■ ; . ■ /^'r ■ 

. For Groups VliliCli^t^^ X1I(43) claims 18-22, one of die MVjMal doien infectious disease antigens, listed mu^^ 
sineiB there is no Gonmon -Mre raohgat them; 

Fbr Group XVI(l>XVi(76) claim 28, one of the several dozen cellular fbceptoii listed must elected as they lack a 
common, core.: 

For Group XVII(1)^XVII(26) claim 38, one of the twenty-six receptors listed must elected as they lack a common core. 
For Group XVlII(l>XViII(16) claim 37, qnt of the sixteen Hgands must be elected as they lack a common core. 



The inventions listed as Groups 1-Xll do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 132, they .lack the same or conespondtng special technical features for tbe.ifollowihg reasons: . 

Group 1 recites the technical feature of a modified immunoglobulin that binds to a cancer antigen, a molecale comprising 
a variable domain that binds to a cancer antigen, a method for identiiying or measuring or detecting cancer antigen 
using a modified immunoglofau (in that binds a cancer antigen, a kit for detecting a cancer antigen, a method of 
producing the modified immunoglobulin or a method of producing tbe'nucfleie actd encoding, the modified 
immunoglobulin. 

However, ZANEtTI- et ai.:(US 5,508386) teaches the production of antibodies cQHStainrng' the NANP tetrapeptide within 
the third CDR. Given this teaching the invention of Group I Jacks an inventive step as one of ordinary skill in the art 
would be motivated tOremploy the methodology of Zuietti et.al. to deyelop^^^ for any anttgen of 

inteiiest ud morb pnrticuisjiy for a cancer antigM^^ 

Therefore, within the meaning of PCT Rules 13.1 and 13J2 no spMial.technicar:£Bamre links the invention of Group I 
with Groups lla through XXXIl. because the technical feamre of Group 1 is not a contribution over the prior ait. 

The species listed above do not relate to a single inventive concept under. PCT Rule 13.1 because, under PCT Rule 13.2, 
the species lack the same or corresponding special technicaricatures for the following reasons: The amino acid 
sequences listed to claims 6. 9, 10. 23 and 36 all contain the special technical feature of their amino acid sequence, 
which imparts a unique structure and function and which requires a different search. 

For claim M, each of the. different types of cancer has a special technical feamre in its etiology, prognosis and 
pathology. 



For claim 12, each .of the different cancer antigens has a special technical feature of its immunogeoicity. 

For claims 18^22, each of the infectious disease antigens listed has a special technical feature of its tmmunogentcity, 
ihfectivity^ pathotogy and etiology. 

For claim 28. 37 and 38, each of the cellular receptors or ligands listed, has a special technical feamre of its distinct 
straeture and fimetioa, celhilar localization, tissue distribution, ete. 
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